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S-A Screens—for 
every mining and 
milling duty 
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One of the new S-A Belt 
Conveyor Carriers. A light, 
strong, ball-bearing carrier 
with high pressure lubrica- 
tion. S-A Carriers insure 
low power consumption and 
long belt life. 
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S-A engineers are competent to recommend the 
correct principles for the economical handling 
of your screening requirements. 


Simply send a rough sketch showing your 
screening problem with an outline of your 
separating requirements, so that the recom- 
mendations of S-A engineers can be based on 
the nature of the materials, the size of the prod- 
ucts required and the capacity desired. 


S-A screening equipment is built in standard or 
special design for every mining and milling duty. 


In grizzlies, bar screens, oscillating screens, revolving 
screens, etc., S-A products give long dependable service 
under adverse working conditions. 
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Model 2 Hoar Shovel in Heavy Rock Work 


Arrangements have been concluded whereby the Allis-Chalmers Manufacturing Company 
will manufacture and sell Hoar Shovels, formerly sold by the Hoar Shovel Company of 
Duluth. All records, drawings, patterns and tools have been transferred to our West Allis 
Works and the superior manufacturing facilities of Allis-Chalmers will enable us to render 
the most efficient service in the supplying of new equipment, and of repairs for machines 


already in service. 


Mechanical loading has become an established factor in the lower- 
ing of costs and elimination of labor shortage in underground 
operations. 


Hoar Shovels hold a dominant position in the field of mechanical 
mucking, due to their rapid, sustained loading speed, low main- 
tenance cost, and freedom from mechanical difficulties. 
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MILWAUKEE, WIS. 





Enviable records have been established by Hoar Shovels in Coal 
Mine development work; and metallic and non-metallic mining 
fields. Considerable operating and cost data has been accumulated 
on work of this character, which we will be pleased to furnish to 
those interested. 


Quotations and complete specifications gladly furnished on receipt 
of your inquiry, with description of your work. 
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Russian Concessions 


CCORDING TO A RECENT ARTICLE in the New 
A York Herald-Tribune, Russia is scouring the 
world for loans, with concessions as security. 
The Soviet Government has, therefore, recently changed 
its policy regarding concessions to foreign capital. In- 
stead of waiting for the concessionaire to seek its doors, 
the government is taking the initiative. Branch offices 
of the Chief Concessions’ Committee have been estab- 
lished in many of the world’s capitals, with trained 
Soviet agents in charge. These emissaries then get in 
touch with captains of industry and explain their vast 
natural resources and their desire for products of for- 
eign factories. In exchange for these or for loans 
or credits an exclusive concession covering mineral, oil, 
or timber lands, trading rights, and other privileges may 
be obtained. 

Three types of concessions are offered to foreign firms 
—commercial, productive, and technical. The first has 
to do with the shortage of manufactured articles needed 
in daily life. The government plans to permit foreign 
firms to establish offices, stores, and warehouses, adver- 
tise their goods, and do a general importing and export- 
ing business. 

With reference to the second or productive concession, 
the government contemplates the repair or reconstruc- 
tion of old factories, mines, mills, smelters, and re- 
fineries, or the building of new ones by foreign capital. 

The third or technical concession offers to exchange 
Russian markets for foreign patents, permitting any 
firm the privilege of manufacturing and selling certain 
articles to which it has exclusive rights by reason of 
patents. 

These concessions are for limited terms, the maxi- 
mum being thirty-six years, at the expiration of which 
all improvements, buildings, machinery, equipment, 
patents, and all other properties and rights become the 
property of the Soviet Government, and at which time 
the plant is to be nationalized. 

Since the government cannot grant to foreigners 
rights that it cannot grant to its own subjects, the con- 
cessionnaire must get his money back through operating 
profits and amortization of plant expenditures over the 
life of the concession. He can never hope for anything 
more than temporary exploitation of Russia’s resources 

The concession policy was authorized by Lenin in 
1921, and since then 1,500 applications for concessions 
have been received. During the last five years 110 
contracts have been signed; 22 concessions have either 
expired or have been cancelled or forfeited; 86 con- 
cessions are still in force, among which is the Lena 
Gold Field, which, according to London reports, is 
yielding no profits. When the Soviet Government was 
organized it repudiated Russia’s foreign obligations, 
and at the same time did its utmost to keep foreign 
capital out of the country lest it conflict with the estab- 
lished socialistic order. Time has changed the attitude 





of Russia’s leaders, as is shown by a recent statement 
by Trotzky to the effect that “we are on safer ground 
now, and no longer fear for our institutions from con- 
tact with capitalism. We have reached a stage when 
we can afford to pay foreign capitalists large sums for 
the privilege of acquiring their superior technique and 
their co-operation in our production with a view to 
improving its quality and increasing our national turn- 
over in goods and money.” 

The small investor has no chance of favorable con- 
sideration when applying to the committees for a con- 
cession. A statement by the committee to that effect 
is, “Only such companies and individuals as are in a 
position to undertake operations on a large financial 
scale over a period of years will be able to swing these 
concessions and to operate them profitably. Individuals 
or corporations of smaller caliber, though of excellent 
intention, are in the main to be dissuaded as being unfit 
for the large wholesale enterprises the Russia Soviet 
plan calls for.’” 

Russia wants money and wants it badly, and while 
“willing to pay for it” it would seem that there are 
many other investments that have better security back 
of them than the promise of Trotzky and the concessions 
scheme of the late Lenin. 


—$—$— ge ——___i— 


Ore Cavities Through Mineralization Stoping 


N THE AUGUST ISSUE of Economic Geology 
| Augustus Locke presents an interesting paper show- 

ing in certain mining districts the formation of open 
spaces by shrinkage and collapse, under the stress of 
gravity, during the process of mineralization, with the 
result that the later crystallizations of the mineralizing 
process occupy these spaces. Where there is a roof 
cover to the ore, this has collapsed over the orebody, 
testifying to the subsidence, and incidentally to the 
fact that the net consequence of the activity of the 
mineralizing solutions has not been replacement, pari 
passu, according to a prevalent belief: but extraction 
of a larger volume than precipitated, in the earlier 
stages; and filling of resulting open spaces in the later 
stages, which are the stages of precipitation of the 
metallic sulphides. The Southwest pipe at Bisbee is 
given as a good example, with others. 

Another case outside of those mentioned by Locke, 
where brecciation and the formation of open spaces is 
probably due to progressive shrinkage and roof col- 
lapses, is in the Tri-State district, near Joplin, where, 
however, the orebodies are not pipes, but typically hori- 
zontal shoots, of the general type of the horizontal 
‘“mantos” described by Prescott in his paper on Mexi- 
can lead ores in the August 14 and August 21 issues of 
Engineering and Mining Journal. 

Where the pipe is of unknown depth, as at Pilares 
(figured by Locke) the established sagging of the pipe 
recalls vividly the usual sagging of pipes of igneous 
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rocks (volcanic necks) after intrusion; although the 
analogy must be examined carefully. In the case of the 
igneous neck, the sagging, which is often very great, 
as shown for instance at Tonopah and elsewhere, ap- 
pears to be due to the loss of volume on consolidation, 
a circumstance which may have a possible application 
to certain ore pipes, and one not covered by Locke 
in his enumeration of the earlier theories for the Pilares 
pipe: “1. It was localized on the intersection of two 
sets of fractures. 2. It is a plug of rock pushed up by 
the pressure of an intruding fluid, and then drawn back 
like a cork when that pressure declined.” 

It may be added that the history adduced by Locke 
for these pipes—earlier silicification accompanied by 
progressive roof collapse by shrinking, and later deposi- 
tion of sulphides, largely in the open spaces of breccia 
thus formed, is not consonant with the idea of ore 
deposition from circulating waters; but connotes a sin- 
gle general invasion of an ore solution, or ore magma, 
which in its cooling went through definite crystalliza- 
tion stages, while at the same time it produced definite 
and progressive spalling effects, on a large and small 
scale, upon the wall rock, especially above, where gravity 
could aid. 

$< ——___—. 


Labor Shortage and Machinery in Tropical 
Mining Regions 

CARCITY OF WORKERS is the reason assigned 
S for curtailed mine production in three widely sep- 

arated regions where so-called “cheap” labor is 
considered to be a factor in low production costs. 
Burma Mines, Ltd., has for several years striven with- 
out success to bring its production in Upper Burma 
to 1,500 tons of lead-silver ore per day; the Union 
Miniére, in Katanga, Africa, assigns the shortage of 
labor as the reason for the material curtailment of its 
copper production this year compared with 1925; and 
the St. John del Rey Mining Co., operating in Brazil, 
in its annual report, just issued, declares that in spite 
of most strenuous efforts to obtain men “in the most 
favorable period of the year the underground force 
(860 miners) was still too low by about 240 men.” 
This has resulted in a serious curtailment in tonnage; 
and gold production and earnings have declined. 

An interesting feature of the situation in Brazil is 
the attempt to secure miners from several European 
countries. Spanish, Portuguese, and Austrians were 
imported at great expense to the company, but for a 
variety of reasons these recruits either deserted before 
reaching the mine or left without ceremony after work- 
ing a brief period. Of 275 who were sent out only 
about 35 remained in the company’s service any length 
of time. This experience parallels that of others who 
have found it impracticable to transplant common labor- 
ers in large numbers, particularly to a tropical region 
where climatic and living conditions are strange. 

“Native” workers, usually dark skinned and semi- 
civilized, invariably are hard to handle, even after they 
are induced to start work. Raising wages may help 
temporarily, but this is by no means the generally 
effective way to get new workers that it is in highly 
developed countries like the United States and Canada. 
Another difference is the difficulty of teaching the na- 
tive to use labor-saving machinery. In this country 
wages may be raised, but the man is given a machine 


that makes his productive capacity sufficient to lessen 
the net cost. 
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Nevertheless, the ultimate solution in tropical mining 
regions will be the further introduction of labor-saving 
machinery with the gradual instruction of the native 
worker in the use of mechanical devices. They may 
not become really expert, but they will get along. The 
process will be slow; but, wherever large-scale mining 
operations are to be conducted, modern machinery neces- 
sarily will be used and the indigenous population in all 
probability will learn to operate it. 


—_ 


The Imaginative Chemist and the 
Practical Engineer 


T WILLIAMSTOWN, MASS., way up in the north- 
A west corner of the state, safely away from sober 
Boston, the Institute of Politics has been having 
a rather extended meeting, which has been favored with 
certainly its share of newspaper publicity. Politics, in 
this instance, seems to be a most comprehensive term, 
for many and varied have been the things discussed. 
The chemists had their turn at bat, and as usual hit a 
few home runs, for the wonders of chemical achieve- 
ment in the past are only exceeded by what the imagina- 
tion of chemists leads them to think may happen in the 
future. The synthetic age is said to be coming, with 
artificial products superseding those that have hereto- 
fore been wrung from Nature by hard work and at the 
cost of serious depletion of the world’s resources. Other 
building materials, largely derived from what are now 
cheap or waste products, may take the place of lumber; 
other fuels are to displace gasoline, probably some un- 
heard-of German chemist having discovered the secret 
and some Detroit automobile manufacturer being about 
ready to startle the world with a new engine with which 
to use it. In rubber, of course, the chemical works will 
supplant the plantation as the plantation has supplanted 
the jungle. The rare metals may continue rare, but 
their price will drop with the discovery of substitutes 
made from mountains of raw material out in Nevada or 
somewhere, or perhaps contained in the garbage from 
New York City. Food will be served in pellets, as 
exemplified in one of the current New York revues— 
the “Scandals,” isn’t it?—in which two men get their 
dinner from a slot machine, which seems to satisfy 
them, but the drink which follows, served in a capsule, 
causes one of them to say, “Oh, give us the good old 
days!” 

H. Foster Bain, in an address made at the Williams- 
town meeting last week following the dream stories of 
the chemists, derided the prediction of a synthetic era, 
at least in the immediate future. Mining engineers, 
he said, according to a report in The New York Times, 
are interested in present values, and he considered that 
conservation of existing reserves of minerals was a 
more important subject to discuss than theoretical possi- 
bilities. Time for many long wars and for bitter years 
of troubled peace, he said, remains before the enormous 
needs of modern industry can be met by substitution 
for the metals now used. He thought the chemist should 
devote his best efforts to those industrial fields in which 
metal is actually dissipated, as occurs from the use of 
metallic compounds in paint and from corrosion of 
metallic surfaces. 

Dr. Bain and the other speakers who agreed with 
him argued with their feet on the platform and with 
sound logic. Our present useful metals and minerals 
will continue useful and valuable—perhaps more valu- 
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able—for many generations yet. Still, one cannot go 
all the way with those slaves to statistics who say that 
our copper supplies will give out in thirty-six years and 
that then the age of electricity will be over. If copper 
gives out, other metals will take its place, or perhaps 
electrical energy will be sent through the air without 
metallic conductors. Estimates of future supplies of 
metals and minerals cannot be safely based on present 
consumption and industrial application together with 
present known reserves. 
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The Versatile Mining Engineer 


N ANALYSIS of the time devoted by a student in 

A obtaining a degree in mining engineering at the 

Michigan College of Mines shows the following 
distribution : 


Te CID dikes ddcidcccnecasvannns 7.5 
Chvlh GOTT occ cece ccccccccsccsceres 12.9 
Mechancial and electrical engineering...... 16.3 
Chemical engineering ............+.eeeee- 6.8 
Mathematics, physics, chemistry, geology, 
English, economics, and miscellaneous ..... 56.5 


One may well be amazed at the precision with which 
this allocation appears to be made; and other educators 
might be unable to prepare a set of figures that cor- 
responded closely with these. However, they give em- 
phasis to one point—namely, that the successful mining 
engineer is a most versatile person. His is not the 
work of a specialist like the electrical engineer; nor, 
tor that matter, like the doctor or lawyer or banker or 
merchant. 

In fact, the list of subjects that he studies only 
begins to suggest the variety of knowledge and expe- 
rience that usually are required of a successful mining 
engineer. If the effective management of a mining 
enterprise be taken as representing the goal to which 
the young engineer aspires, the qualifications become 
multitudinous. If the property be a small one, thereby 
precluding the employment of sundry specialists, the 
manager himself must be prepared to assume varied 
and detailed responsibility. If it be a large one, his 
success usually will be roughly proportional to the 
intimate knowledge he has of the work that is delegated 
to the members of his staff. 

Most mines are situated in isolated regions as dis- 
tinguished from the usual industrial centers. The first 
responsibility of the manager, therefore, is the main- 
tenance of a satisfied and efficient working force. His 
problems are social and industrial rather than technical. 
Usually he must purchase not only the machinery and 
materials used in mining operations, but hundreds of 
other things needed in community life. He must sell 
his ore or concentrate and regulate production to take 
advantage of the fluctuating markets. Here he enters 
the realms of business and economics. Getting down 
(or up) to the purely technical phases of his opera- 
tions, he must be familiar with the arts and crafts of 
the geologist, chemist, physicist, electrician, mechanic, 
and surveyor, among other things. 

The gradual working out of the richer deposits of 
ore and the development of keener competition in pro- 
duction have made efficient operation increasingly neces- 
Sary, so the manager of today must meet more exacting 
conditions than he was required to do twenty years ago. 

The education of a mining engineer, both in college 
and afterward, it is apparent, covers a multitude of 
subjects. There is another aspect to this however: 
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the young man desiring to obtain a general education 
to fit him for a business career might well consider the 
selection of a college course in mining engineering; 
and as a corollary the successful mining engineer ought 
to be equipped to enter almost any business in an 
executive capacity with a good chance for success. 
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An Achievement for Aluminum 


MOTOR COACH built to carry thirty-five pas- 
A sengers seated and thirty-seven standing and to 
operate on an ordinary highway recently has 
been put in operation. A vehicle of such size built like 
the usual automobile on a chassis of structural steel 
would be too heavy. To meet the requirement of light- 
ness a new design, with aluminum and aluminum alloys 
as the essential materials, has been used. There is no 
chassis. The coach itself is a bridge-like truss of 
aluminum alloys. This structurally strong body is 
mounted upon two independent four-wheel bogies after 
the fashion of a railway car. By means of an in- 
genious articulated steering device these bogies are 
controlled by a single steering wheel, permitting a coach 
36 ft. long to be turned around in a 40-ft. road. Else- 
where in the machine various heat-treated aluminum 
alloys, some wrought as well as heat-treated, are utilized. 
They possess the high tensile strength and rigidity of 
steel with the added advantages of extreme lightness 
and resistance to corrosion and crystallization. The 
sheeting which incloses the frame is of pure aluminum. 
Another feature of the vehicle is the power plant. 
The gasoline engine operates at maximum efficiency only 
when it has a constant load and runs at nearly con- 
stant speed. Consequently the coach is equipped with 
a six-cylinder gasoline engine running a 40-kw. elec- 
tric generator. The motive power is applied to each 
bogie through one of two 28-hp. electric motors. By the 
use of storage batteries it is possible to operate the 
engine constantly and uniformly. At the same time 
the vehicle has extreme flexibility of operation to meet 
the needs of congested traffic. 

The construction of this coach marks another triumph 
for aluminum, the one metal of which the supply is 
literally inexhaustible in the thin layer of the earth’s 
crust with which humans are familiar. 
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A Good Use for Hot or Cold Slag Wanted 


N LAST WEEK’S ISSUE was published a paper 
| cussestine uses for copper furnace slag in construc- 

tion work, it having proved useful chiefly in building 
foundations and to some extent in the making of con- 
crete. But such uses are unlikely to absorb any large 
proportion of the slag that is being made, and it is re- 
grettable that practically all of this molten material is 
entirely a waste product. Schemes have been devised to 
utilize its heat, which is perhaps as favorable an avenue 
of approach to the problem as any, but so far as known 
no device utilizing slag heat is being applied commer- 
cially today, though some method such as that by which 
volcanic heat is harnessed in Italy might be developed. 
Some day, our immense slag dumps may be iron-ore 
mines, but that would seem a long way in the future. 
At any rate, there they will be, minus only their heat, 
tor such benefit as the coming generations can make of 
them; they will not disappear or deteriorate. 
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Revival of Zacatecas 


New Milling and Smelting Plants in Old Bonanza Silver District in 
Mexico—Selective Flotation Feature of Rehabilitation 
American Engineers Direct the Work 


By Arthur Barrette Parsons 


Assistant Editor 


ECOND only to Guanajuato among Mexican dis- 
tricts as a producer of bullion, Zacatecas gives 
promise of outlasting its rival—than whom it is 
five years older—even if it does not equal Guanajuato’s 
record of production. At Guanajuato, unless something 
unforeseen develops, the end is in sight; two cyanide 
plants are busy on lean silver-gold ore, but the margin 


reported, Guanajuato had a good lead in 1867. She 
has presumably increased that advantage in the last 
fifty-eight years. Nevertheless, the era of low-grade 
mining apparently is just beginning at Zacatecas; and, 
as marketable zinc and lead concentrates are to be 
produced as well as silver and gold, it is not impossible 
that the district some day will have a record greater 





New Veta Grande cyanide plant 
Recently erected by the Pittsburgh Vetagrande Mining Co., subsidiary of the Carnegie Metals Co. 
crushing plant is at the right; the grinding mills are in the center with the white roof; and the leaching and slime- 
treating vats in the foreground 


of profit is dwindling as ores of lower and lower grade 
are being treated. At Zacatecas, on the other hand, 
two new flotation plants, a new cyanide plant, and a 
lead smelter either have just been finished or are in 
course of construction. 

C. B. Dahlgren, who characterizes himself as 
machinist and mining engineer, in an absorbingly 
interesting book entitled “Historic Mines of Mexico,” 
published in 1883, estimated the production of Zaca- 


tecas from the days of the Spanish Con«nistadors as 
follows: 


Period Value of Silver and Gold 


MR AO oss cioritawitin aati Salo Gus Se au pelea ae $588,041,956 
MEE ROU oo ici kpccctsiottinws austere ew ee Gate we elon 20,060,363 
ROP MUP REREAD WE oSciSSiae a sie vny seme a occe a hse eine 17,012,475 
RR MRR Eh oig Hh as.iewwiclisus ous, behets eters caena Snake Ie Oe 30,028,540 
RISB MN Woe siatece hance Riaselaeus tele eae eee ate 140,000,000 

PEAS he cua: Shue eee Yeu kncsmenteest cee $796,043,334 


A BILLION-DOLLAR CAMP 


His “guess” for Guanajuato, made on the same basis, 
was about $100,000,000 more; so that, crediting an 
equal degree of accuracy to the two figures, and assum- 
ing that an equal proportion of output from each was 
smuggled out of the country and consequently never 


The intermediate 


than that of its neighbor to the south. As the output 
since 1867 has doubtless exceeded $100,000,000, the 
goal of a “billion-dollar” camp is in sight. 

Strong, indeed, is the temptation to one who has 
visited these old districts to relate some of the early 
history: this in spite of the fact that there is a marked 
similarity in all of the stories. On Sept. 8, 1546, Juan 
de Tolosa, a lieutenant of Cortez, reached Zacatecas. 
The presence of rich ores soon was discovered, and in 
March, 1548, the Alvarado mine, on the Veta Grande 
(great lode), was opened. Af this identical property 
the Cia. Minera de Penoles, a subsidiary of the Amer- 
ican Metal Co., today is building a flotation plant. 
Subsequently two other lode systems were opened, the 
San Bernabe and Quebradilla-Cantera. On the latter 
of these is situated El Bote mine of the Carnegie 
Metals Co., which for several years has been the prin- 
cipal producer in the district. 

José Laborda, one of Mexico’s most colorful and 
renowned miners, made his last and largest fortune, 
so history has it, from the San Acacio claim, on the 
Veta Grande. In 1743 he took $18,000,000 from the 
Canada mine, in Tlalpujahua. From 1742 to 1762 he 
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Views of 
the New Veta Grande 
Mill and 
Cyanide Plant 







ga 


sommes tr cern tore 


Leaching vats. These are rectangular, 
: constructed of masonry 


Above—One of the Hardinge ball mills 
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produced $12,000,000 in Tasco, shortly thereafter losing 
all he had made. The Archbishop of Mexico, moved by 
sympathy, subsequently allowed him to sell a magnificent 
diamond-studded “sun” that he had presented to the 
cathedral at Tasco, an edifice that he had built with 
the proceeds of his mining operations. With $100,000 
realized on the sale, Laborda went to Zacatecas, and 
after spending most of his money in an unsuccessful 
attempt to find ore in La Quebradilla, he opened a 
bonanza on the Veta Grande, from which he took out 
$20,000,000 during the period from 1765 to 1782. He 
is one of several who became immensely wealthy by 
finding large shoots of remarkably rich ore in Zaca- 
tecas. 


The Quebradilla, like the other mines, was alternately 
active and idle at various periods and under different 
owners. The following, from Dahlgren’s book, written 
at Zacatecas on May 18, 1867, gives an idea of opera- 
tions at two periods: 


EMPLOYED 2,500 MEN AND 800 HORSES 


“Again abandoned, it was early in this century reopened 
by Fermin Apezechea, who found it impossible to drain the 
mine with sixteen malacates [a whim, with a vertical axis, 
operated by horses, and used to hoist ore or water in bags 
made of hides] well served; and such was the flow of water 
that $400,000 were spent in the drainage before a single 
stone was taken out. To give an idea of the extent to 
which this mine was worked at this depth, it may be stated 
that there were employed 1,415 miners in the interior and 
1,135 outside. There were, moreover, 800 horses used for 
the machinery. [This, one imagines, must have included 
the animals that trod ore in the patios, where the silver 
was recovered by amalgamation at that period.] The mine 
at that time was producing about 1,000 tons of ore weekly, 
the total expense for taking it out averaging $20,000 weekly. 
. . . I visited the Quebradilla mine a short time since 
(1867). The shaft is about 600 ft. deep and reaches to the 
floor of La Luz. The mine, however, was below this to a 
depth of 900 ft. There is considerable water in the mine; 
all the galleries were dripping, but were drained to the 
main shaft, where a Cornish engine of 120 horsepower 
effects the drainage. The engine cost on the ground 
$120,000, and the cost per day of keeping it running is $90. 
There are 550 men employed on the interior and exterior 
works. The yield of the mine has averaged $500,000 per 
year for the last ten years, and has, after reimbursing the 
stockholders for the original outlays, paid them a net 
profit of $160,000 annually. The extent of the mine is 
2,000 meters on the vein. In one of the lodes I noticed 
that the workmen were getting out ore that paid $600 per 
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ton; in others from $60 to $160 per ton. The average yield 
is $80. Much ore is worked that pays but $20 a ton. The 
average cost of milling is from $11 to $12 per ton, including 
quicksilver.” 


Like other districts in Mexico, Zacatecas has had its 
ups and downs. Bonanza periods were sandwiched with 
dull ones. The war for independence, early in the 
nineteenth century, curtailed output sharply. Later 
several British companies, including the United Mexi- 
can Mining Association, spent considerable sums of 
money, but with indifferent success. However, the 
British mining interests at this time got a foothold in 
Mexico. Revolution and foreign wars followed until 
about 1872, when, with the restoration of order Amer- 
ican capitalists began to take a hand for the first time. 
However, dull times befell Zacatecas. Early in the 
present century activity was resumed, and in 1908 the 
treatment at El] Bote reduction works was changed 
from amalgamation and lixiviation to cyanidation. 
Revolution again interfered with the expansion of op- 
erations, but in the last few years excellent reserves 
of ore in the old dumps as well as in the mines have 
been proved and the entire district certainly has taken 
on new life. 

The country rocks includes a “clay” slate, in which 
most of the veins are said to occur; andesites, schists, 
and quartzites. There are also limestone, a red feld- 
spathic conglomerate, and a porphyritic rock of sedi- 
mentary origin, in none of which are veins of con- 
sequence found. The ores, with siliceous matrix, are 
designated as (1) Colorados—containing the red oxides, 
chlorides, and bromides and extending down about 
250 ft.; (2) Negros—containing sulphides, blende, 
galena, and pyrite, and reaching roughly to a depth of 
800 to 900 ft.; and (3) a class lying still deeper con- 
taining antimonides and arsenides. A footwall vein 
can be identified as part of the main lode; in it sul- 
phides predominate even in the upper levels. It is from 
this vein that the Pefioles company is drawing ore for 
its new flotation plant. Additional profitable orebodies 
also are expected in the downward extensions of the 
siliceous veins. The old bonanza deposits were found 
usually in the middle or sulphide zone. Silver occurs 
in the native state and as stephanite (black silver), 
argentite (silver glance), proustite (ruby silver), cerar- 
gyrite (horn silver), and pyrargyrite. 


Old patio at El Bote 


Inside the stone walls the 
silver was recovered. The 
old tailings shown in the 
foreground are now being 
reworked. Staff quarters 
are in the building at the 
extreme left. 
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El Bote cyamde plant 


An old installation many times 

remodeled but now doing good 

work under competent and pro- 
gressive management, 


The Veta Grande strikes N. 60 deg. W. and dips 
about 35 deg. to the south. The developed length is 
approximately 17,200 ft. and the width averages from 
30 to 75 ft. Fourteen shafts averaging 900 ft. in depth 
were at one time or other in active operation. 
La Quebradilla lode, on which El Bote lies, has about 
the same dip and strike, but is situated four miles south 
of Veta Grande. As in the Veta Grande mines, the 
lode is wide (in excess of 40 ft. in many parts), and 
that production of ore has been huge is indicated by the 
size of the dumps, both of ore and tailings, that cover 
the hillsides. 

The train schedule, unless it has been changed re- 
cently, provides one northbound passenger train daily 
from Guanajuato to El Paso, and that reaches Zaca- 
tecas at 2:55 a.m.—or 14:55 o’clock as the efficient 
and sensible reckoning in Mexico has it. A lone Pull- 
man passenger, who cannot speak or understand more 
than ten words of Spanish, arriving at that haunting 
hour, detects by the aid of a smoky oil lamp a diminutive 
car ready to be drawn by three animals, that may be 
either mules or horses, in charge of two Mexicans 
bundled up and half asleep in their flowing serapes. 
Since the car is on tracks, the traveler feels pretty 
confident that it will take him to town and a hotel. 
So he climbs in. The chaps in charge of the car feel 
no more need for any attempt at communication than 
the passenger, but one of them silently collects a fare 
and the other drives the animals reverberatingly over 
about three miles of hilly, cobbled paved streets to the 
center of Zacatecas. 

A porter at the “Gran” Hotel Francis silently and 
sleepily escorts the new guest to a suite of three large 
rooms that have seen better days, and the broken night’s 
sleep is resumed. In the morning the visitor gets a 
poor breakfast, not nearly so good as at Guanajuato 
and many other towns. At least this is what happened 
to me one Sunday morning last November; and at that 
instant I was sorry that I had stopped at Zacatecas. 
However, walking over to the register I found on the 
current page—it contained the names of all the guests 
for the last six weeks—the signatures of E. R. Richards, 
consulting metallurgist for the Pefioles company, whom 
I had last seen in Berkeley, Calif.; and of T. Skewes 
Saunders, a mining engineer in whose unoccupied room 
at the University Club in Mexico City I had stayed. 

Although they had departed, the finding of their 
names cheered me up measurably, for it convinced me 
that if two such experienced travelers in Mexico sought 
out the Francis, there could not be a less bad hotel, 
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that I have been unfortunate enough to miss. 
Francis is typical of the whole town: it suggests a 
former grandeur that has faded. 

Later in the morning I went out to the El Bote 
property, and Henry Wyman, general manager for the 
Carnegie Metals Co., insisted that I stay at his com- 


The 


fortable residence while I was at Zacatecas. He and 
Mrs. Wyman were most hospitable. Mrs. Wyman super- 
vises a culinary establishment that surpasses anything 
else I encountered in Mexico. During that day and the 
next I met about twenty Americans, saw a great deal 
of the work being done in the district, and left feeling 
decidedly well paid for the visit. 


“HANK” WYMAN, OF THE CARNEGIE METALS Co. 


The Carnegie Metals Co., which has superseded the 
Pittsburgh Vetagrande Mining Co. as the holding 
company, has two distinct enterprises at Zacatecas, 
operated as the Veta Grande and El Bote units. Mr. 
Wyman, whom everyone seems to know as “Hank,” is 
in charge of all the operations, his headquarters now 
being at El Bote. He is an enthusiast, full of energy; 
he seems to like his work. Comfortable living quarters 
for about forty American employees have been provided, 
and an efficient construction and operating organization 
apparently had been built up when I was there. 

The largest construction project is the 600-ton cyanide 
plant of the Veta Grande unit, which recently has been 
completed and put into operation. An unusual arrange- 
ment provides that the Pefioles company will mine the 
sulphide ores from the Veta Grande property, while 
Carnegie Metals has acquired the oxidized ores and 
the old dumps on the surface. It also has the San 
Acacio property, which adjoins the Veta Grande. Esti- 
mates place the tonnage of oxidized ore in old stope 
fills, in the surface dumps, and in place in the mines 
at 1,500,000 tons for the Veta Grande and something 
less than 500,000 for the San Acacio. It is possible 
that a separate 300-ton plant may be built at San 
Acacio; or, on the other hand, the ores may be treated 
in the Veta Grande plant. The expected silver content 
of the ore as milled is about as follows: mine ore, 
15 oz.; stope filling, 12 oz.; dumps, 8 oz., in addition 
to some gold. 

The design of the new cyanide plant, which combines 
leaching and slime agitation, is thoroughly modern. 
Equipment is the best, and hand labor for operation 
has been reduced to the minimum. The accompanying 
illustration shows the main features of construction and 
equipment, with the flow of ore and solutions. Later, 
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I hope to be able to publish an article describing it in 
detail. J. R. Brown was the erecting engineer in 
charge of construction. 


““BUSCONES” DEVELOP ORE 


At El Bote unit 300 tons per day of 8-oz. ore 
containing also 0.1 oz. of gold was being milled last 
November. Of this about two-thirds was mine ore, the 
remainder coming from the old dumps. Gilbert Luna, 
a highly intelligent Mexican engineer, who is superin- 
tendent of El Bote mine, took me through some: of 
the old workings of the mine. The work is primitive; 
single jacking is the method of drilling, and much of 
the rich ore of the buscones is carried in small baskets 
by “man-power.” These contractors, 150 in number, 
produce 50 tons per day of ore assaying from 100 to 
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400 oz. silver, which sweetens the mill heads materially, 
As compensation they receive one-third of the value of 
the ore they produce. The big advantage of the system 
is that it develops mill ore for company account that 
could not be so cheaply disclosed in any other way. 
Reserves are given as 290,000 tons, with good prospect 
of finding new shoots. 

This particular mine has been in more or less con- 
tinuous operation for more than 100 years. A fine old 
steam hoist, made in Liverpool in 1894, and a high, 
steel headframe are reminiscent of one of the later 
periods of operation. Incidentally, in the combined 
office and residence building that Mr. Wyman now 
occupies is a remarkable library containing hundreds of 
old books, including many on mining and scientific 
subjects. Apparently each successive operator of the 
property has added to the library and then bequeathed 
it to his successor. 

The mill was built originally some time toward the 
end of the last century, for amalgamation and lixivia- 
tion. Later it was converted to use the cyanide process. 
Among the “antiques” in the old plant is a battery of 
huge two-wheel Chilean mills run by gears at the top. 

Since taking over the property in 1923, the present 
company has largely rebuilt the mill. A 48-in. Symons 
horizontal disk crusher, to crush to 1} in., and ball 
mills for secondary grinding have been installed; and 
a set of nine large rectangular masonry leaching tanks 
has been built. The slime is agitated in a battery of 
six pachuca tanks, followed by counter-current thicken- 
ing and no filtering. The overflow of the thickener 
tank goes to the sand leaching tanks, which produce 
a crystal-clear solution for precipitation by the Merrill 
system. The precipitate is shipped to the Pefoles 
smelter at Monterey. Over-all recovery is 82 per cent 
of the silver and gold, and the operating cost is about 
$1.65 per metric ton (2,204 lb.). J. A. Travers is mill 
superintendent. 


GAS ENGINES REPLACED BY DIESELS 


Mill power was being supplied last November by 
three old A.E.G. generator units operated by Korting 
gas engines. These in turn were supplied by a producer- 
gas plant using charcoal and anthracite coal. However, 
one of the important projects in hand was the erection 
of a modern Diesel-engine power plant, near El Bote 
mill, to supply cheap electric energy for all of the 
operations of the company. The first unit was put in 
operation in December, 1925, and the second was fin- 
ished early this year. 

The two Diesels are of the Nordberg-Carels type 
similar to the new 3,750-hp. units recently installed at 
the Panama Canal. They are two-cycle engines with 
direct-connected exciters and 2,300-volt Westinghouse 
generators. Exclusive of the generator each unit weighs 
266,000 Ib. The fuel is 15 deg. Bé. Mexican oil, and 
the cost of generation is given as less than lc. per 
kilowatt-hour. Current is transmitted to Veta Grande 
at 23,000 volts, three phase, sixty cycles over a new ex- 
panded steel pole-line with bow-and-arrow cross arms. 

Two steel tanks, each of 2,000-bbl. capacity, provide 
a fuel supply for ninety days at full operating load. 
They are below the level of a new half-mile railway 
spur from the main line and can be filled by gravity. 
Hot-water coils from the engine jackets are provided 
to maintain the temperature between 90 and 110 deg. F. 
Two motor-driven pumps transfer the fuel oil to over- 
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head settling tanks, from which they flow to the engines 


‘py gravity. The engines are cooled with mine water. 


Exhaust gases contain sulphur, which would con- 
taminate the air intake of the engines unless properly 
disposed of. Accordingly a 1,000-ft. concrete tunnel 
lined with firebrick, and 30 by 30 in. in cross-section, is 
provided to carry them away. 


MODEL DIESEL INSTALLATION 


The entire installation is designed to assure the most 
efficient and economical operation. Each unit has a 
foundation containing 203 cu.yd. of concrete. The 
building that houses the equipment is of structural steel 
and rubble masonry with brick trimming and corrugated 
iron roof. A ten-ton electric overhead crane serves the 
entire plant. The outdoor substation is equipped with 
Westinghouse auto-valve lightning arresters. 

Auxiliary equipment includes a Nordberg two-stage 
motor-driven compressor, which fills the starting bottles 
of the engine with air at 1,000-lb. pressure; and Terrill 
automatic voltage regulator and synchronizing motors 
on governors, so that the engines can be controlled 
directly from the switchboard by push buttons. 

At El Bote mill three 150-kva. Allis-Chalmers trans- 
formers step the voltage from 2,300 to 480; and a 
substation at Veta Grande steps down from the 23,000 
volts of the transmission line. Also a 450-kva. West- 
inghouse synchronous condenser holds the power factor 
on that circuit above 0.95 to insure maximum efficiency 
and close regulation. 

The entire plant including the spur cost $238,000. 
Construction was started on June 10, 1925, and the 
first engine was turned over late in November. The 
work was under the personal direction of Leo A. Phil- 
lips, consulting engineer for the construction of the 
plant, to whom goes much of the credit for rapid 
progress under conditions none too favorable. 


PENOLES NEW FLOTATION PLANT 


The second enterprise on the Veta Grande is that of 
the Penoles company. The first 100-ton unit of a 
flotation plant for the selective treatment of lead-zinc- 
silver ores was nearing completion last November and 
has been put in operation since. Ore so far developed 
totals only about 175,000 tons, but large additions to 
this reserve are confidently expected, and the plan ulti- 
mately is to enlarge the plant to treat 600 tons per day 
or even more. 

The Pefioles company likewise has finished prelim- 
inary work for the construction of a new lead smelter 
to include sampling, sintering, and blast-furnace depart- 
ments, making a base bullion for shipment to the 
Monterey refinery for separation of the gold, silver, and 
lead. The site is at Guadalupe, six miles from the 
mill. This new smelter will provide a market for lead 
concentrates from the neighboring La Fe concentrator, 
where the construction of a large flotation plant is 
nearing completion; from the Mexican Corporation’s 
property at Fresnillo, 30 miles northeast of Zacatecas, 
where flotation equipment to treat base ores has been 
installed in conjunction with the company’s 3,000-ton 
cyanide plant; from the Minerva mine, in the Ascientos 
district, in Aguascalientes, where a 300-ton selective 
flotation plant is being built; and from small producers 
in the vicinity of Zacatecas, who will be able to ship 
directly to the smelter if their ore is not too high in 
zinc. Arrangements may be made to accept ore for 
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concentrating on a custom basis, thereby affording an 
outlet for medium-grade ores from the tributary region 
that have not been profitable hitherto on account of the 
zinc content. 


LEAD AND SILVER GO TO NEW SMELTER 


The lead-silver concentrate from the Pefioles flotation 
plant will of course be treated in the new smelter as 
soon as it is finished; and the zine concentrate will go 
to Belgium through the port of Tampico. The ore from 
the footwall portion of the Veta Grande contains 20 
per cent pyrite, so that it may prove profitable to make 
an iron concentrate carrying some gold and silver for 
use in the smelter. 

A. B. Armstrong, superintendent at Zacatecas for 
the Penoles company, has the fascinating job of re- 
opening a mine that is 377 years old. The present main 
working shaft, the Alvarado, probably was started early 
in the seventeenth century. It is 1,430 ft. deep, and in 
comparatively good condition. It has been retimbered 
and equipped with a 65-ft. headframe and a modern new 
Ottumwa hoist, good for operation to a depth of 1,800 ft. 
A modern drill-sharpening shop equipped with an 
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Ingersoll-Rand oil forging furnace and sharpening ma- 
chine contrasts with some of the antiquated equipment 
that is still around the surface plant. 

The “footwall’ vein averages a little over 6 ft. in 
thickness, and will be mined economically by a cut-and- 
slice method of stoping, but almost enough ore to sup- 
ply the 100-ton unit is coming from development work. 
Machinery for both mine and mill is electrically op- 
erated, the power coming from La Fe property over 
a 6-mile transmission line. 

The flotation equipment is entirely “automatic,” in 
that no moving of material by hand is needed, and the 
minimum of attention on the part of operators is re- 
quired. In the initial unit by-passes and additional 
elevators are provided so that large-scale experiments 
can be made with a view to determining the most 
effective detailed treatment. The accompanying flow 
sheet shows the equipment and one of several possible 
schemes of treatment. The design is that of E. R. 
Richards, who has been mentioned as one of the guests 
at the Hotel Francis. 

Almost all of the equipment is from the United States, 
with the exception of the Ennis rod mill, which is made 
at Guanajuato. Incidentally this mill is well spoken 
of in Mexico. The flotation machines are of modified 
M.S. type without aération, an omission that avoids 
conflict with existing patents. One alternative step is 
to take as an additional cut from the Wilfley tables an 
iron-silver concentrate. The lead table concentrate is 
very clean, averaging about 60 per cent lead; and a 
zinc concentrate grading 55 per cent can be made for 
shipment. 

The concentrates are hauled four miles to the rail- 
road, pending the completion of the smelter, in 34-ton 
General Motors trucks, of which the company has five. 
This method of transportation has proved more eco- 
nomical than the use of the ancient, honorable, and 
much-used burro with a load averaging 110 lb. This 
is true in spite of the fact that the roads are hilly 
and none too good. They are being improved, however, 
and the margin should be still greater in favor of the 
trucks. 

Last November, while retimbering of the main AI- 
varado shaft was in progress, ore was being hoisted 
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by means of a genuine, old-time malacate at one of the 
near-by shafts. About 1,200 lb. of ore is loaded into 
a cowhide bag, laced with rawhide. This is attached 
to. the hoisting rope, which goes over an idler at the 
top of the shaft and thence to the malacate itself, 
which is situated about 50 ft. from the collar. The 
axis is vertical and the wooden winding drum, about 
20 ft. in diameter, is 8 ft. above the ground. This 
allows room for the two teams of horses that constitute 
the motive power to follow each other around in a 
small circle under the drum. In days gone by this was 
the method not only of hoisting ore but of removing 
the water from the mine. In some places large circular 
shafts as much as 30 ft. in diameter were sunk, and 
malacates were placed all around the circumference, as 
many as ten frequently being in operation at the same 
time. Hundreds of thousands of tons of ore were 
hoisted in this manner. 

An expenditure of $1,500,000 or more is involved in 
the projects of the Cia. International Minera, successor 
to La Fe Mining Co., Ltd. This is a British com- 
pany, but the manager, W. O. North, is an American 
engineer. The old La Fe mine, at Guadalupe, has been 
worked out, but a steam-turbine power plant and a well- 
built mill and cyanide plant are in good condition. The 
company has developed a large reserve of silver-lead 
ore at a group of properties in the Ojo Caliente dis- 
trict, 30 miles from Guadalupe, and is now building 
a narrow-gage railway and high-tension electric-trans- 
mission line to the mines. The mill is being remodeled 
to treat the ores by table and flotation concentration, 
with sulphidizing of the carbonate minerals as a pre- 
liminary to flotation. The old mill buildings and some 
of the machinery will be used, but a great deal of new 
equipment is being installed. It is expected to have pro- 
duction, on a basis of 600 tons per day, well under way 
before the end of 1926. 

Of Zacatecas it can truly be said that it is following 
in the footsteps of many districts in the United States. 
The old bonanzas are mostly gone, but in their place are 
low-grade orebodies that can be made profitable by the 
application of modern large-scale methods of mining 
and more effective and economical processes for recov- 
ering the metals after the ore is mined. 
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A New Study of Grinding Efficiency 
and Its 


Relation to Flotation Practice 


Standard Screen Tests Used in Novel Way to Determine ‘‘ Degrees of Fineness’’—Experiments 
Made With 200-Mesh Size as a Basis—Many Operating 
Problems Thus Simplified 


By E. H. Rose 


Mill Superintendent, Patino Mines & Enterprises Consolidated, Inc., 
Llallagua, Bolivia 


“grinding efficiency,” has been for so many years 

the subject of heated discussion and debate that 
one approaches with some trepidation the task of bring- 
ing forward any new evidence or suggestions. Concern- 
ing only one phase of it are millmen agreed: a measure 
of crushing performance is sorely needed. This article 
will not suggest a means of measuring or determining 
the work of crushing and grinding; it is rather a candid 
description of an experiment, so to speak, wherein cer- 
tain hypotheses were tentatively set up, the subsequent 
application of these hypotheses to a set of specific mill 
data then proving to be productive of interesting re- 
sults. At the outset I desire to emphasize the fact 
that what follows is not a method formulated as a pro- 
posal; there is set forth, however, a possible basis for 
significant comparisons. The description is not in- 
tended to be polemic, nor will the principles involved be 
defended—argumentatively at least, this article being 
prepared solely in the hope that some slight, new clew 
may be revealed which will assist in the final solution of 
the general problem of determining crushing and grind- 
ing efficiencies. 


Ta HARDY PERENNIAL of ore dressing, 


GRINDING EFFICIENCY CRITERIA DEFINED 


The grinding efficiency comparison of Rittinger, as 
modified by Del Mar and as used at certain concentrat- 
ing plants, notably those of the Phelps Dodge Corpora- 
tion, states that the energy required for crushing is pro- 
portional to the new surface formed—that is, for any 
given unit weight of rock, it is nearly proportional to 
the reciprocal of the diameter of, the average size. 
(Note the word “average” for later reference.) Despite 
its use in certain mills, this comparison is frankly rec- 
ognized as being imperfect, and it is tolerated largely 
because an absolutely proved method of expressing 
grinding-mill efficiencies does not appear to be avail- 
able. The essential faults, or at least points of weak- 
ness, in this “relative mechanical efficiency” comparison 
are as follows: 


1. There has never been general agreement, in the 
profession, that the work of crushing and grinding is 
approximately proportional to the reciprocals of the 
diameters crushed to, or to weight, or to other property 
or condition. 


2. The minus-200-mesh material is a constant trouble 
maker; the average diameter assigned to it may easily 
be far from the truth, yet frequently the “energy units” 
stored in this material make up the major part of the 


total, with the result that if the assumed diameter is 
wrong the entire comparison is thrown into error. 

3. It does not take into account the fact that many 
concentrators do not intentionally endeavor to “slime” 
any material. In fact, in many mills, grinding to minus 
200 mesh represents an indeterminate amount of un- 
avoidably wasted energy. 


4. The final “efficiency” figure derived is an abstract 
numerical index, not capable of being translated into 
normal operating terms, and is useful for comparison 


only with similar indices determined under identical 
conditions. 


DISPUTED POINTS ARE AVOIDED 


It is not the present purpose to consider the Kick- 
Rittinger controversy. Since that remains unsettled 
after many years of painstaking research by such men 
as Del Mar and Haultain, it would seem more rational 
to avoid the disputed points as much as possible and 
to attempt to derive a grinding comparison that will 
involve only definitely established premises. The pres- 
ent article is such an attempt, and an effort to take 
some practical advantage of the really dependable in- 
formation which is usually available in mill operation. 
Such data include: 


1. Standard screen tests up to and including 200 mesh 
(and even to 325 mesh, though with less accuracy), on 
mill feed and product. 


2. Tonnage treated in unit time. 

3. Horsepower or kilowatt input. 

The items lacking are: 

1. The theoretical energy required for crushing. 

2. A precise scale for estimating the comparative 
ease with which two ores may be ground. 


3. Differentiation between energy usefully applied 
and that wasted. 


The relative mechanical-efficiency comparison in- 
volves the theoretical work of overcoming crushing re- 
sistance, and the measure of that work has never been 
wholly agreed upon. In the final analysis, the efficiency 
comparison is the ratio between hypothetical energy 
utilized and the energy supplied to the process. If at 
this late date there is still no general agreement as to 
the measure of crushing resistance, it is time to seek 
some other figure which is capable of being determined 
with acceptable accuracy. The substituted figure must 
be one which in some way is an indicator of the progress 
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of the crushing or grinding action; it must be expressible 
as a single figure; and it should be applicable to all 
cres under all conditions, regardless of ore hardness 
and regardless of the crushing or grinding equipment 
used. Until some revolutionary new method of physical 
measurement of the size of an extremely large number 
of small particles is devised, the screening analysis is 
the only practicable means of measurement. Despite the 
finely drawn objections which may be raised against 
screen analyses, there is no question that such analyses 
have for many years been yielding practical operating 
information of great, though inestimable, value. 


STANDARD SCREEN ANALYSES 


Consider first the practical worth of screen analyses. 
As already stated, they are the one practicable method 
of determining material sizing (dismissing microscopic 
measurements as being too tedious). The Tyler stand- 
ard screen scale, which is widely used, is entirely def- 
inite up to 200 mesh, and the mesh openings through- 
out that range are established with a sufficient degree 
of precision. They may, therefore, be used by mills 
where the grinding does not—or does not need to—ex- 
ceed this range of fineness. The present discussion is 
not concerned with those few mills where part or all of 
the material is necessarily ground beyond 200 mesh; 
such plants need first to find a means of measuring the 
fineness of the product itself before they are concerned 
with the theoretical energy required to produce that 
fineness. For the present purpose, however, this dis- 
cussion does include those mills whose products may 
contain a large percentage of material that is minus 
200 mesh, which is formed incidental to the process of 
reducing all of the flotation feed to 48 mesh or whatever 
the upper limiting size may happen to be. This latter 
category of course thus includes most flotation mills. 

One may look at a screen analysis and gain a picture 
of the product which it represents, and compare its siz- 
ing with that of some other product, but—and here is 
the difficulty—one cannot state how the two products 
compare without comparing each separate mesh. In 
describing the size of a given product, for example, the 
per cent weight retained on two or three representative 
meshes is usually given, or perhaps the percentage re- 
tained upon the upper limiting size. Either way the 
story is inadequately told. In stating the assay of the 
same material, one would not say that half of it is 3 
per cent copper, a fourth is 2 per cent copper, and the 
remainder is 4 per cent copper, although that might 
happen literally to be true. The entire product aver- 
ages a certain assay percentage. It would be a distinct 
advantage to be able to state size in a similarly com- 
prehensive single figure, for it would then be possible 
to express the efficiency of grinding mills readily, for 
that figure would be a measure of the reduction in size 
of the material being ground in a given operation. The 
first step, then, is to derive means of expressing screen 
analyses in a single figure. That end may be approached 
as follows: 

Crushing and grinding may be considered as a process 
of continuous, gradual progression toward smaller par- 
ticle sizes. In reducing a one-foot cube of rock to 
impalpable powder, for instance, the particles making 
up the whole become on the average smaller and smaller, 
and it may be said that all of them at some time in 
the process pass by a given point. To state this a 
little differently, in crushing a one-foot cube to im- 
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palpable powder, there is always an instant just pre- 
ceding which a given particle is larger than, for ex- 
ample, the diameter opening of 200 mesh, and just 
after which the particles resulting from it are smaller 
than that opening. Literally, of course, the progression 
is in small definite steps. Considering the whole as an 
average, it is justifiable to state that for a given lot 
of material reduction of the average particle diameter ig 
a continuous process and to say that any given entity 
divides and moves gradually through the scale of sizes, 


SCREEN OF 200-MESH SIZE Is LIMIT FOR FINENESS 


Two hundred meshes per inch is the finest screen 
available for practical milling purposes. Up to that 
limit the mesh openings are established with a fair de- 
gree of precision. F. 8. Curtis, of the W. S. Tyler Com- 
pany, in a recent letter to me, stated in effect that the 
270- and 325-mesh testing sieves are dependable only 
when used with great caution. It has been the almost 
universal custom in ore dressing to carry screen 
analyses only through the 200-mesh screen. The open- 
ing of this size is 0.0029 in. in diameter, and that is 
the last point at which one is able to follow the “pro- 
gression” above cited, the last point at which one may 
observe the particles pass by in their common progress 
toward comminution. From the viewpoint of gradu- 
ally diminishing average size of the material ground, 
every individual particle in a mill discharge either has 
passed definitely below the 0.0029 in. measurable size, 
or its diameter is in some measurable ratio greater 
than 0.0029 in. In other words, a particle of 0.0019 in. 
diameter has definitely passed beyond the measurable 
range, whereas one of 0.0039 in. diameter is 39/29 as 
large in diameter as the 200-mesh opening (referring to 
diameters and not volumes). 

Now, coincidentally, in most ores treated by flotation 
any individual particle which is as fine as, though not 
necessarily finer than, 200 mesh is sufficiently ground 
for good flotation results. Photomicrographs may be 
introduced in some instances to show that two con- 
stituent minerals, or a mineral and a gangue, are not 
liberated from each other until a certain size is reached. 
Nevertheless, the flotation mill is rare indeed which 
grinds its flotation feed to 100 per cent minus 200 mesh, 
and usually, if absolutely complete separation is not 
effected, the failure is due not to insufficient separation 
of constituents in that portion of the flotation feed 
which is minus 200 mesh but to insufficient separation 
in that portion which has not been reduced to 200 mesh. 
Whether or not this latter statement were true, it would 
usually not be profitable to grind all flotation feed finer 
than 200 mesh because of the expense of such grind- 
ing, so the statement can be taken to apply to prac- 
tically all flotation mills—namely, that grinding below 
200 mesh is not intentionally practiced. 


SLIMED MATERIAL UNDESIRABLE 


The experience of many flotation mills demonstrates 
that if every particle in the flotation feed were reduced 
just to 200 mesh, as good (or better) results would be 
cbtained as though say 50 per cent were “slimed’’ be- 
low 200 mesh and the remainder were left coarser. 
From this it may be argued that the energy expended 
in reducing any portion of the feed to a smaller mesh 
size is just as much wasted as is the energy used up in 
bearing-friction, in beating steel on bare steel, and in 
the several other ways in which grinding mills waste 
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energy. Why, therefore, credit the grinding process 
with the “energy units” of produced slime or extremely 
fine material, when such material is often unnecessary 
and undesired? At the same time it is the vast pre- 
ponderance of “energy units” often stored up in this 
slime that falsifies present efficiency comparisons, for, 
as already pointed out, one only guesses at the average 
diameter of the minus-200-mesh material, there being 
no practicable way of measuring it. In addition, some 
of the accidental slime was there from the beginning, 
and some of it is doubtless of softer or more friable 
material, and part of it results from already existing 
natural cleavage planes and zones of weakness, all of 
which gives the mill credit for work which it does not 
really do. 


200-MESH SIZE USED FOR BASIS 


If, then, it be true that a 200-mesh particle is small 
enough for good metallurgical results, and at the same 
time is the smallest size which can be measured by 
screening, then it would seem logical to use that figure 
as the end point in a grinding scale, particularly since 
that mesh happens to be also the basis of the Tyler 
standard screen scale as originally formulated by the 
U. S. Bureau of Standards. That is the limiting value 
which is used in what follows, and it will appear more 
justifiable when its intended purpose is explained. 

Assume, then, exactly the 200-mesh opening as the 
standard of comparison; as the size at which the grind- 
ing operation is considered 100 per cent finished. In 
other words, if a one-foot cube of rock were crushed 
until every resultant particle were exactly 0.0029 in. in 
diameter, one would have attained exactly 100 per cent 
of the grinding standard herein assumed. Under these 
conditions, the energy which might be expended in re- 
ducing any part of the material to a size smaller than 
0.0029 in. diameter would be considered wasted, while 
the extent to which, in a given instance, one might fall 
short of attaining the standard may be expressed as 
a definite percentage of the standard, as will subse- 
quently be shown. The grinding efficiency is, then, the 
nearness of the average approach to the standard, using 
a unit expenditure of energy. This can be illustrated 
best by examples. 

Consider two pieces of ore, one of which, “A,” is 
exactly 200 mesh—that is, 0.0029 in. in diameter—and 
the other of which, “B,’’ passes 3 mesh and is retained 
on 4 mesh. As in the Rittinger-Del Mar comparison, 
take the diameter of “B” as the mean of 3 and 4 mesh, 
that is, 0.224 in. The diameter of “B” is therefore 77 
times that of “A” and consequently it may be said that 
it has progressed only 1/77 or 1.29 per cent of the way 
toward being reduced to particles of “A” diameter. 

An objection will immediately be raised: if “A” hap- 
pens to be a cube, and its diameter is 0.0029 in., then 
its volume is 0.000000024389 cu.in., and similarly the 
volume of “B” is 0.011239424 cu.in. Considering vol- 
umes, then, it may be that the work of reducing “B” to 
particles of “A” volume is only 1/460389, or 0.0002 per 
cent done. However, as already pointed out, there is no 
true criterion of the “work done” in crushing. It may 
be proportional to new surface, but that has never been 
proved to the satisfaction of everyone. One is in the 
positron of a man driving an automobile from one town 
to another. He does not know at any time how many 
foot-pounds of work have been accomplished in pro- 
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pelling the car over the road, but he does know what 
distance he has traveled and what distance remains to 
be covered. In an analogous manner, if in crushing one 
cannot satisfactorily determine the actual work done, 
at least one can determine the degree of approach to a 
predetermined objective, and that is sufficient knowl- 
edge for most practical purposes. Expressing the 
standard in terms of a specific diameter of particle, one 
is not concerned with work accomplished, but instead 
may say that in producing material of any certain mesh 
size from a known original, one has proceeded a certain 
percentage of the distance toward attaining the stand- 
ard diameter. 

Volumes could perhaps be used throughout, but in 
them the result would be expressed in percentage of 
volume reduction per unit of energy. That course is 
not preferable, for to operators diameters of particles 
mean something, whereas volumes of particles (es- 
pecially decimal volumes) do not, most millmen not be- 
ing naturally gifted to such a degree as to cause them 
to think of such things in the third power. The primary 
aim of course is to use only figures whose meaning 
is capable of ready conception and which are therefore 
practical. Indeed, because of irregluar particle shape, 
there is no means of determining particle volume from 
screen analyses, whereas in referring to diameters, it is 
known that the one dimension dealt with is approxi- 
mately correct. 


WHY AN AVERAGE SCREEN ANALYSIS? 


The idea of an averaged screen analysis will prob- 
ably not at first be acceptable, for it is difficult to be- 
come divorced from the idea that the average particle 
diameter should in some way be determined by using 
the total number of individual particles as the divisor. 
Consider the material retained on any one mesh when 
a screening analysis of a sample is made. It is a col- 
ligative property of the entire portion that each in- 
dividual particle should have a diameter whose 
magnitude lies between definite limits. That quanti- 
tative property is in simple mathematical relation to 
the corresponding property of the total material re- 
tained on any other mesh. It is the respective mesh 
weights that give the weighted average instinctively 
looked for, and not the weights of the individual 
particles. 

Derived in the manner illustrated above for 4-mesh 
material, one gets the following percentages of the 
standard which have been attained at any one mesh. 
In this table are included the standard Tyler mesh 
openings for each screen, as well as the average diam- 
eter of particles retained on any given mesh and passed 
through the preceding mesh. As it happens in a num- 
ber of mills that, down to 3 mesh, sheet-metal testing 
screens are used having round holes of the respective 
diameters, these sizes are used in the present table down 
to 3 mesh. If the ideas herein developed should prove 
generally useful, it might be preferable to base the cal- 
culation upon Tyler standard openings of the larger 
sizes also. The “per cent of standard” would then show 
only a negligible difference, however, despite round in- 
stead of square openings, as the difference in mesh 
diameter is extremely small. 

Table I does not refer in any way to work done. It 
merely states that 0.0029 in. is 10.36 per cent of the 
average diameter of any portion of the material which 
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happened to be in the 28-mesh condition for instance, 
or 29.29 per cent of the average diameter of any of the 
material which happens to be in the 65-mesh condition, 





and so on. The table states this fact conversely by 
Table I 
Diameter in Inches-——. 
Of Mesh Of Retained Per Cent 
Mesh Opening Particle of Standard 
te. round 1.500 1.625 0.18 
12 in. round 1.250 1.375 0.21 
1 in. round 1.000 1.125 0. 26 
3 in. round 0.750 0.875 0.33 
4 in. round 0.500 0.625 0.46 
+3 mesh 0. 263 0. 382 0.76 
4 mesh 0. 185 0.224 1.30 
6 mesh 0.131 0. 158 1. 84 
8 mesh 0.093 0.112 2.59 
10 mesh 0.065 0.079 3.67 
14 mesh 0.046 0.0555 5.23 
20 mesh 0.0328 0.0394 7.36 
28 mesh 0.0232 0.0280 10.36 
35 mesh 0.0164 0.0198 14.65 
48 mesh 0.0116 0.0140 20.7 
65 mesh 0.0082 0.0099 29.2 
100 mesh 0.0058 0.0070 41.43 
150 mesh 0.0041 0.00495 58.58 
200 mesh 0.0029 0.0035 82. 86 
eee mn tee = =CUlC CN htees 100.00 


saying that reduction of the diameter of the larger 
particles to the diameter of 200-mesh particles is 10.36, 
or 29.29 per cent, completed. 

Now, the opening of a 20-mesh screen is 0.0328 in. 
in diameter and that of a 28-mesh screen is 0.0232 in. 
Consequently the diameter of any particle which passes 
a 20-mesh screen and is retained on a 28-mesh screen 
must have one diameter which lies between the limits 
of 0.0328 and 0.0232 in. In present practice I have no 
hesitation in saying that the average diameter of all of 
that material is the arithmetical average of the limits, 
or 0.0280 in. If no 28-mesh screen were available and 
the gradation in sizing was from 20 mesh to 35 mesh, 
it would still be said that the average diameter of ma- 
terial through 20 mesh and retained on 35 mesh would 
be the arithmetical average of the openings of those 
two screens, which average is 0.0246 in. One could go 
further and strike the average between 20 mesh and 
48 mesh, if the two intermediate sizes were not avail- 
able. By similar reasoning, it could be shown that it 
may be permissible to average an entire screen analysis 
by multiplying the per cent weight retained on each 
mesh by the average diameter of the particles retained 
on that mesh, and dividing the sum of the products by 
the total weight. Such reasoning is really analogy, and 
analogy is not proof; definite proof of the permissibility 
of averaging screen analyses will appear at a later point, 
when these averages are applied to actual mill data. 

Whether or not it can be demonstrated mathematically 
that the averaging of the property, quantitative mesh 
size, is permissible, it will be definitely shown that the 
averages so derived are capable of being used to give 
information of operating value which has not hereto- 
fore been made available by comparisons usually used, 
and it will be further shown that this can be used as 
a control of operation in a manner favorable to the 
securing of economies. 

All averages are generalizations not literally true. 
In many mills average flotation blanket life, for in- 
stance, is stated as a certain number of days, even 
though no single blanket happens to last exactly that 
length of time. Practically all mills calculate the 
“number of tons milled per man-shift.” Such averages 
as these cannot be justified literally, but they do serve 
a useful purpose, and variation in them from month 
to month is an extremely valuable guide to the situa- 
tion they purport to describe. In much the same way, 
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average particle diameter is not literally true, but the 
data later given unquestionably show that averaged 
screen analyses may be used as a valuable operating 
guide. As a matter of fact, composite monthly samples 
as commonly made up, or indeed the process of sam- 
pling itself, is an outstanding example of wholesale 
mechanical averaging. 

If the idea of averaged screen analyses be accepted 
on faith for the moment, one may average an entire 
screen analysis by multiplying the per cent retained on 
each mesh by the “per cent of standard” for that mesh, 
as already given in Table I, and dividing the resulting 
cumulative total by the total weight. A figure will then 
result indicative, on the average, of the extent to which 
standard size has been approached. Table II applies 
that operation to a commercial composite screen 
analysis, an illustration chosen at random. This cal- 
culation is exactly analogous to that made in determin- 
ing the cumulative copper assay when a screen analysis 
is calculated, for then the individual weight retained on 
any one mesh is multiplied by the assay of that por- 
tion, and the sum of the products, divided by the total 
weight, gives the average assay of the entire sample. 

It is to be understood that the figures in the columns 
headed Product A, B and so on are only intermediate 
in the calculation, and that it is their final average, 
given at the foot of the respective columns, which is 
the figure of significance. The intermediate figures are 
given in this table only to insure complete understand- 
ing of the calculation. 


Table II—Grinding Products of the Moctezuma 
Copper Co., July, 1925 


Crushing Prod- 


Final Secondary 
uct (Primary 


Primary Mill Mill Product 








Mill Feed) Discharge (Flotation Feed) 
B C D 
A Per Per Per 
Per Cent Cent Cent 
Cent Weight Prod- Weight Prod- Weight Prod- 
Stand- Re- uct Re- uct Re- uct 

Mesh ard tained AxB tained AxC tained AxD 
1} in. round 0.18 3.60 cae oiwalecky Sede Zanwaeee 
1} in. round 0.21 4.28 a Ree er eek ce oer: 

1 in. round 0.26 7.80 OMENS a. onc gt Spa resin ee Reaver aie 
2 in. round 0.33 9.00 OEY ac -c pimeiiecie eatin. weeauies 

} in. round 0.46 16.60 Be ected co seG-on i oclok ah acetates 
+3 mesh 0.76 11.81 BO Soe ex eesieed Sees ed Raa 
4 mesh 1.30 5.81 NMR ee or nie irectyg = Sins aitetale Me xCSe to 
6 mesh 1.04 7.22 13.28 0.44 Me adie Sawer 
8 mesh 2.59 4.61 11.94 1.30 Ree: swaivcie 5 ake@ues 
10 mesh 3.67 3:92 14.39 5.20 EE ee alls: staiauer ater 
14 mesh 5.23 3.46 18.10 9.48 RR Soin chats) Conan eee 

20 mesh 7.36 2.70 19.87. 9.70 WEEE Lotales Janae 

28 mesh 10.36 2.60 Re ee nee 
35 mesh 14.65 2.74 40.14 10.60 155.29 4.16 60.94 
48 mesh 20.71 2.20 45.56 8.70 180.18 9.10 188.46 
65 mesh 29.29 0.81 23.72 4.10 120.09 6.70 196.24 
100 mesh 41.43 2.36 97.77 10.74 444.96 16.40 679.45 
150 mesh 58.58 1.10 64.44 4.64 271.81 9.12 534.25 
200 mesh 82.86 0.6 57.17. 2.96 245.27 7.34 608.19 
—200 mesh 100.00 6.69 669.00 19.80 1,980.00 47.18 4,718.00 
CO Siacae sa%ees 100.00 1,133.03 100.00 3,669.67 100.00 6,985. 53 
PWOERED Ss ci5i<- wise neal eeece Wi aO isco. Pee EO case 69. 85 


In Table II the figures showing the fineness of the 
three products stand to each other in the ratio of 11.33 to 
36.70 to 69.86, referring to a particle that is exactly 
0.0029 in. in diameter as one hundred. In the cited 
example, the flow sheet is such that the secondary mills 
are directly in series with the primary mills, with no 
intermediate concentration or other removal of any ma- 
terial, so that the three screen analyses strictly repre- 
sent three successive stages in the grinding of one 
specific mill feed. It might be well to state at this 
point also, for subsequent enlightenment, that the flow 
sheet is “all-flotation,” the secondary mill closed-circuit 
classifier product going directly to flotation, where the 
final tailing is immediately made. 

The average just derived in Table II gives a method 
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of expressing a detailed screen analysis in a single fig- 
ure, and the advantage of this scheme of reference 
becomes more apparent when distinctive nomenclature 
is applied. This average figure, thus obtained by Tables 


I and II, was not specifically named, because up to this. 


point it was not expedient to present the term carried 
in mind for the idea comprehended. Consider the word 
“degree.” 

Since the word “degree” is used to designate such a 
wide diversity of ideas as specific gravity, temperature, 
and angle measurement, perhaps its use may be fur- 
ther extended to designate fineness of grinding. Sup- 
pose that material just passing the standard 200-mesh 
screen (0.0029 in. diameter opening) be taken as a prod- 
uct of 100 deg. fineness. Similarly, then, the above 
primary mill feed is an 11.33 deg. product and the sec- 
ondary mill discharge had been ground to 69.86 deg. 
As seen in Table IV, the Copper Queen crushed to 
9.11 deg. in the example shown, while the Ray Con- 
solidated at Hurley indicated a 40.28 deg. crushing- 
plant product. In applying this term, it is not neces- 
sary to qualify it because of the relative softness or 
hardness of different ores. The Chino wet-roll product 
was 34 deg. finer than the Nacozari rod-mill discharge 
in the examples shown, and that is true regardless of 
relative hardness. It might, to be sure, require more 
power to reduce one ore than another to a certain de- 
gree, but the term descriptive of the final size would not 
be equivocal on that account. Indeed, one fault of pres- 
ent relative mechanical-efficiency comparisons is that 
the work of different plants cannot be compared. When 
one grows accustomed to the term “degree” one has a 
conception of what is meant, especially since the degrees 
of fineness of series-grinding processes follow along 
in order and it is understood that, say, a 70 deg. flota- 
tion feed is the aim. 

At first thought it might seem more logical to use the 
mesh-per-inch figure as the degree equivalent—that is, 
200-mesh material might be called 200-deg. material, 
and 65-mesh material referred to as 65-deg. material, 
and so on. Obviously, if the average sizing of a com- 
plete screen analysis be taken, as in Table II, one could 
not cling to the word mesh, for then it would be neces- 
sary to say, for example, that the above crushing-plant 
product was 11.33 per cent finished to 200 mesh, and 
that would be confusing in the light of present termin- 
clogy. Similarly, a difficulty would arise in referring 
to 200-mesh material as 200-deg. material, because the 
primary object of averaged screen analyses is to depict 
progress through the crushing and grinding stages 
toward a predetermined or specific end point. When, in 
grinding, that standard, has been reached, the operation 
is 100 per cent completed, and it seems logical to say so. 
It is necessary of course to cling to opening diameters 
rather than meshes per inch, for different screen scales 
have different thicknesses of wires, making different 
sizes of opening. It will readily be seen that the de- 
gree idea can be applied to any screen scale provided 
the final end point is taken at 0.0029 in.; the individual 
mesh constants will be different for different scales, but 
the final degree of fineness would be the same and 
directly comparable with a degree of fineness deter- 
mined on any other screen scale. 

Incidentally, there is a place in this terminology for 
those mills which aim to reduce finer than 200 mesh. 
When, and if, they are able to express the fineness of 
their material in terms of screen analyses or particle 
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diameters, then their calculation on this basis will show 
a 120-deg. material or whatever it may happen to be, 
a “super-ground” product, so to speak. Also, they could 
consistently fix upon any desired finer mesh. as the 
100-deg. point of their scale, if the finer end point were 
accurately measurable. But by fixing the standard end 
point at 200 mesh, provision is made for the majority 
of mills whose grinding range is within the Tyler 
screen range, and the sub-200 range, where screens are 
not now usually considered to give dependable informa- 
tion, is avoided. 

Another objection may possibly be raised: that the 
degree of fineness does not show the difference between 
two products, one of which consists of some rather 
coarse and some rather fine material, with little of the 
medium sizes present, and the other of which is made 
up entirely of medium sizes. In other words, it might 
be possible to cite a case where one lot of 70 deg. ma- 
terial was suitable for flotation and another, of the same 
original ore, was not. That is a point which can be de- 
termined only by trial; it has not made itself evident 
in any of the mill data appearing in this paper, nor in 
the screen analyses of the Nacozari mill, which were 
worked up in conformity with the present method, cov- 
ering the samples of fifteen consecutive months. The 
Bisbee and Hurley screen analyses conform satisfac- 
torily. Rod mills and ball mills give nearly the same 
general type of product, regardless of where or how 
used. Cube mills, considered as anti-slimers, may pos- 
sibly show a divergence. The one possible difficulty 
which might arise is with ores that do not break equi- 
dimensionally; that is, when slender or splintery par- 
ticles are formed. Even this, however, should not 
affect its comparison with the degree of fineness of 
other ores to a greater extent than it should affect com- 
parison of its screen analysis with other ores; nor 
should it affect the relative mesh weights of the same 
material, unless, for example, 35 mesh were splintery 
and 150 mesh were equidimensional. 

It may appear unfair that the crushing-plant product 
given in Table II showed a fineness of 11.33 deg., with 
the minus 200-mesh material being responsible for 
6.69 of those degrees. It may seem anomalous that a 
crushing-plant product consisting largely of pebbles 
should receive so much credit for fines. Yet if that 
same product were crushed one pebble at a time, and 
a screening analysis made of the whole after each such 
infinitesimal step, the successive “degrees of fineness” 
would show the progression until the end point was 
reached, and each succeeding degree of fineness would 
tell its own proper story. 


METALLURGICAL EVIDENCE IN FAVOR OF AVERAGED 
SCREEN ANALYSES 


It is well enough to illustrate by analogy the plausi- 
bility of the averaged screen analysis. A much stronger 
proof develops, however, when the idea is applied to 
actual operating data. This proof may be derived in 
at least three independent ways: 

1. Just as the average copper assay of flotation feed 
may be obtained by striking a metallurgical average of 
the tailing and concentrate assays, so should the aver- 
age degree of fineness of the flotation feed be pro- 
curable by striking a weighted average of the degree 
of fineness of the flotation tailing and concentrate. 
In other words, if h, c, and ¢ are the respective degrees 
of fineness of the feed, concentrate, and tailing, and 
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H, C, and T, are the respective tonnages, then the 
relation Hh = Cc + Tt should hold, exactly as it does 
for copper assays. I have applied this equation to a 
large number of flotation and classifier products, where 
an entering feed is divided into two other products with- 
cut change of particle sizes, and have found that the re- 
lation does hold, within a limit of accuracy corresponding 
exactly to the limit of accuracy of the samples and 
screen analyses themselves; that is to say, in the many 
cases investigated, the balance proved as close as the 
ordinary mesh-ton balance. 

2. The second proof is comprehended in a series of 
experiments which will soon be detailed, and which 
were run, first, to determine the effect of certain vari- 
ables such as rod load and feed-tonnage rate upon the 
grinding, and to determine, secondly, if the grinding 
index portrayed that effect. The regular variation of 
the grinding index following regular variations in the 
rod load in the one series of experiments, and follow- 
ing regular variations in the feed tonnage rate in an- 
other series of experiments, shows not only the validity 
of the grinding index, but also indicates practical new 
uses to which it may be put. 

3. The third proof of the permissibility of averaging 
screen analyses, above mentioned, not only appears to 
be final, but also opens up a field for interesting specu- 
lation and experiment in connection with the relation 
between grinding and flotation metallurgy. This proof 
follows: 

By the methods already outlined, the degree of fine- 
ness of the Nacozari monthly composite final flotation 
concentrate over a period of seventeen months was cal- 
culated, and the results are given in the following 
tables, in comparison with the simultaneous copper 
grade. Each table is arranged in the ascending order 
of per cent copper: 


Table I1I—a 

-——Final Flotation Concentrate—— 

Month Copper, Per Cent Fineness, Degrees 
EE oc Git war ecnn ee rena ees 27.25 83.41 
NORE COI 6 os. 6 hue 6-606 dsdcaa  Ho3G 5 0 Blase 27.49 83.99 
CURRIN EN Ss 5 Sesion Secon peaaepeaecus 27.70 86.19 
PE MID isso 8-6 aise acdiasis rb ous Sa igs Mes 27.94 86. 33 
MEMO CURE esc ated dessus skaar ooehse seas 28.03 88.88 
UU NO i css Gatos 6 oi osssve' wivarive aoowibhs ee 28.11 88.88 
OS (a ee ee 28.21 88. 34 
DUM NER co loses we Semahis + Serswnkeaeaeoe 28.65 89.01 
Pe BOE eck oo okcbaeiiadd suiacauaasawee 29.22 87.52 


Only one month—July, 1924— is seriously divergent 
in the above table, and the mill results of that month 
were abnormal in many other ways, for a good reason. 

T—T mixture (orthotoluidin and thiocarbanilid) was 
exclusively the flotation collector reagent in use during 
all the months shown in the above table. For the four 
months below shown, potassium xanthate was exclu- 
sively the collector used, G.N.S. No 5 pine oil and lime 
being used in all months. For xanthate, a new propor- 
tionality factor between grade and fineness of concen- 
trate appears to be indicated: 


Table I1I—b 


-———Final Flotation Concentrate—~ 


Month Copper, Per Cent Fineness, Degrees 
De EO ince Soe WSs br iss Ase vows 28.03 79.08 
IRE UE ee Ae Nob nis ck uc ceiavina ee 28.37 80.09 
eptember NPS. ok. eciccawcwcusicscsicece MBeSS . 80.24 
MMS OBE Re bones Ss Ace aonrs uo osoceee 28.51 82.12 


The shift in relationship shows a coarser concentrate 
of the same copper grade. 

During the four-month interval between the above 
two sets of results, mill experiments were being con- 
ducted with xanthate against T—-T mixture, and both 
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reagents were alternately in use, or sometimes simul- 
taneously in use on different mill units. The propor- 
tionality should therefore be expected to lie somewhere 
midway between the xanthate and the T—T series. 
That is actually the case: 


Table IlI—c 
-—Final Flotation Concentrate— 
Month Copper, Per Cent Fineness, Degrees 
DEMURE. ooica'st:0 o.s'0ie's uv wawraies aisles Hada wen 26. 58 81.01 
PE CUM is oo tis bites be ee eds eeceaseaewas 26.98 81.31 
PE APE on ad's, 6 bs, wos Se iio ore Oe mas 2a: 32 82.03 
PN BP iciacbe sso: eg G ats ceuowawe 27.59 82.59 


The significance of this apparent relation between 
grinding and flotation metallurgy cannot be gone into 
in the present article, although the relation has been 
studied. Inclusion of the data is primarily for the 
purpose of pointing out that the mere existence of such 
relationship is strong evidence that the averaging of 
screen analyses is permissible. If such an operation 
did not give a figure whose magnitude is the average 
it purports to be, then certainly such averages could 
not maintain themselves in any mathematical relation- 
ship to a series of copper assays derived independently 
of the screen analyses. The apparent relationship is 
also to some extent an indication that grinding below 
200 mesh is unnecessary under Nacozari conditions, for 
in all of the averages, all minus 200-mesh material is 
taken as 100 per cent finished, regardless of how far 
below 200 mesh it may lie, and including it in the above 
tables as 100 per cent does not disturb the proportion- 
ality appreciably, the slight irregularities being largely 
attributable to other causes. 


RELATIVE MECHANICAL EFFICIENCY 


A substitute for the old term “Relative Mechanical 
Efficiency” is still to be set up. If the idea of degrees 
of fineness be acceptable, the task is simple, for the 
efficiency term becomes nothing more than the number 
of degrees of reduction accomplished per kilowatt-hour 
expended on a ton of ore. For instance, the power con- 
sumption corresponding to the reduction shown in Table 
II was 5.00 and 4.30 kw.-hr. per ton of ore in primary 
and secondary mills respectively. The primary mill 
reduction was 25.37 deg. (11.33 +- °6.70), and there- 
fore 5.07 deg. reduction was accompuished per kilowatt- 
hour. For the secondary mills, the »>rresponding figure 
would be 7.71 deg. per kilowatt-hour. 

These figures differ from the older form of express- 
ing relative mechanical efficiency in that they are not 
the ratio of energy expended to energy thought to be 
utilized. Nor do they attempt to be, for it is admitted 
that just what energy is utilized, is uncertain. An- 
other reference to the automobile analogy already cited 
illustrates the significance of this. The true relative 
mechanical efficiency of an automobile would be some 
ratio of the energy units (calories) in the gasoline used 
to the foot-pounds of work accomplished by that amount 
of gasoline in moving the car. Such an efficiency figure 
could be determined only in laboratories, and is not 
used, not because it is not technically sound in prin- 
ciple, but because its determination would usually not 
be practicable. But “miles per gallon” is an expression 
in universal daily use. Returning now to grinding 
efficiencies, “degrees per kilowatt” or reduction in 
average diameter per kilowatt-hour is analogous to 
“miles per gallon.” A measurable number of kilowatt- 
hours is put in for every ton of ore, and thereby measur- 
able progress is secured toward a given objective. The 
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older method of relative mechanical efficiency compari- 
son attempts to measure the quantity corresponding to 
“foot-pounds”; the method herein suggested attempts 
to measure that corresponding to “miles’—the input 
energy in both cases being the same. 


DEGREE OF FINENESS PRACTICED AT VARIOUS PLANTS 


Various screen analyses which have been available 
tc me have been worked up in accordance with the fore- 
going principles. The resultant degrees of fineness 
given in the following table show how the products of 
various mills compare: 


Table IV 
Fineness 
Concentrator Material Date Degrees 
C I ainsi earch ok Crushing-plant product April, 1925..... 9.11 
Cope ov idated (Hurley). Ball-mill feed (rolls)... June, 1925..... 40. 28 
WE oc as kaeacedes Primary mill discharge. July, 1925..... 36.70 
Copper Queen..........++. Primary mill discharge. July, 1925..... 50.45 
Copper Queen............. Flotation feed........ say, 1929...< 78.41 
American Zinc (Mascot).... Flotation feed........ Trans. A.I.M.E., 18.30 
American Zinc (Mascot).... Flotation concentrate.. Trans. ALM. . 86.9% 


This table also illustrates the value of averaged 
screen analyses, expressed as degrees of fineness. For 
instance, it is mechanically possible at Hurley for rolls, 
crushing wet, to deliver a product as fine as the Naco- 
zari rod-mill discharge. On the other hand, the Copper 
Queen primary mill discharge is finer than at Naco- 
zari. Since the grinding equipment of the two last- 
named plants happens to be practically identical, the 
14-deg. difference would seem to be to some extent a 
measure of the difference in hardness of the respective 
ores, allowing for difference in coarse-crushing plant 
product. Another comparison between these two mills 
could be drawn with respect to the grade of concen- 
trate, showing in the one case that the chalcocite is not 
all broken free in a 78.41-deg. flotation feed, whereas 
in the other the chalcopyrite is practically free at the 
fineness already mentioned—69.86 deg. This state- 
ment is not a contradiction of that previously made that 
200 mesh is nearly always sufficiently fine grinding for 
satisfactory flotation results, for it could be shown in 
the case cited that first benefit would be obtained from 
further reduction :“)+he plus rather than the minus 
200-mesh portion oi' the feed if the additional grinding 
cost were justified. ‘Indeed, many other interesting 
comparisons between these plants could be drawn were 
it not desired to refrain from taking undue liberties 
with information privately given. 


ANALYSIS OF PROPER FEED FINENESS FOR BEST 
FLOTATION RESULTS 


If the idea of the grinding index as herein developed 
be acceptable, then this index may be put to still an- 
other use: determination of the proper degree of fine- 
ness of flotation feed for good metallurgy under given 
conditions. To do this, one should first look again at 
the relationship cited in Table III between fineness and 
grade of concentrate. 

That the copper grade of a concentrate should rise 
as the fineness of that concentrate increases does not 
necessarily argue that finer grinding of flotation feed 
will give a higher-grade concentrate, for it must be borne 
in mind that the formation of any concentrate is a selec- 
tive process. Eventhough a greater gross number of fine 
particles might be in one flotation feed than in another, 
it would still be possible for the flotation process to 
seek out such fine particles as there were in the coarse 
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feed, increasing the ratio of concentration, probably 
increasing the grade of tailing, and giving a concen- 
trate screen analysis identical with that of the concen- 
rate produced from the finer feed. However, if, as 
appears in the instance cited at least, a finer concen- 
trate is a higher-grade concentrate, then certainly the 
odds favor finer grinding of the flotation feed. It is 
reasonably certain that the tailing cannot suffer by 
finer grinding of the feed, and common sense and ex- 
perience teach that it will probably be improved. At 
the same time, finer grinding of the feed provides a 
condition which favors the formation of a finer, higher- 
grade concentrate, by providing a greater plentitude of 
fine particles of which a good concentrate appears to 
be composed. It is clear also that the formation of an 
excellent grade of concentrate favors the formation of 
an excellent grade of tailing at the same time, provided 
the higher grade of concentrate is achieved by finer 
grinding and not by manipulation of other variables. 
The following table indicates that the grinding index 
may apply to flotation feed as well as to flotation con- 
centrate; the data given apply to the same concentrator 
for different periods, the character of the ore here re- 
maining unusually constant over long periods of time: 


Table V 
Flotation Flotation Flotation 
Fe Concentrate, Tailing, 
Fineness, Copper, Cong, 
Degrees Per Cent Per Cent 
Average of seven consecutive months...... 69.18 27.37 0.225 
Average of seven following months........ 71.90 28.19 0.214 


Average of two months................... 72.46 28.41 0. 202 


It would be ridiculous in the extreme to say that finer 
grinding was solely responsible for the improved metal- 
lurgical results of the second and third periods. Any 
number of other variables might have been at work 
at the same time, influencing the net results. Neverthe- 
less, when the average grinding index is tabulated 
against simultaneous average metallurgical results, and 
a continuous trend in one direction is indicated, despite 
the fact that the remaining conditions may individually 
be working for or against that trend, grinding appears 
to have been the major influence. At the same time 
the validity of the grinding index is sustained by the 
mutual relationship. 


EXPERIMENTS BASED ON THE GRINDING INDEX 


Ore dressing is a simultaneous equation in a number 
of variables and a simultaneous equation is solved by 
determining the behavior of each individual variable 
while all but one of the remaining variables are held 
constant or are eliminated. In ore dressing (except 
in the laboratory) none of the variables can be elimi- 
nated. Most of them can be held constant only for a 
short period of time. For the purpose of the present 
discussion, grinding is the variable to be studied. 

A series of experiments was conducted as follows, to 
determine the effect upon the grinding index of vary- 
ing the feed tonnage rate in a rod mill: Regular mill 
feed was put through at a constant rate for two hours, 
using a 6x12-ft. Marcy rod mill with a 33-in. discharge 
opening and containing eighteen tons of rods of mixed 
sizes up to 3-in., making 173 r.p.m., grinding in single 
pass. All of the discharge of this mill went directly 
into a similar secondary mill, of the same speed and 
rod load, with 18-in. discharge opening, grinding in 
closed circuit with a 6 ft. x 23 ft. 4 in. Dorr duplex drag 
classifier. For a second period of two hours, the feed 
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was increased to a higher but still constant rate. This 
was done similarly for a third and fourth two-hour 
period. The primary mill was preceded by a Merrick 
weightometer, so that the tonnage rate could be deter- 
mined accurately. The following table gives the re- 
sult of one such test: 


Table VI 


— ——- Period —— — 
First Second Third Fourth 
SET DOME OOF DUE. oo.i5 os booed viscleces 14.47 15.51 19. 46 19.72 
Degrees of fineness 
PPI PEI NODS 55s aicicocsevossceues 








(8.72 average for eight hours) 


Primary mill discharge................ 50.71 48.28 42. 43 39. 83 
Secondary mill product (classifier over- 

PGS eyescwae Sees scesbeshaases 79.65 76. 63 69. 63 69.22 

Flotation tailing; per cent of copper........ 0.11 0.11 0.15 0.18 


The progressive effect of tonnage rate upon the 
grinding of both the primary and the secondary mills 
and upon the work of the flotation plant is obvious. 
In the short period of eight hours there could have 
been little variation in rod load or liner condition, and 
there was also little in the other factor, such as dilu- 
tion and character of ore, so that literally no factors 
were varying appreciably except those which were in- 
tentionally changed. Cause and effect were thus clearly 
defined. But of what value is a grinding sample of 
only two hours? Very little, taken alone. This iden- 
tical experiment was therefore repeated on a number 
of successive days. Concordant results were regularly 
obtained. 


PRACTICAL VALUE OF “GRINDING INDEX” 
IN EXPERIMENTAL WORK 


If a series of experiments of the kind recorded proves 
—as they did prove—to be consistent among themselves 
and to give progressive variations, then indeed by lim- 
iting the grinding equation to two variables the true 
relationship between those variables can be determined. 
This experiment is described to illustrate a practical 
experimental use of the grinding index, for by this 
method the best tonnage rate for any given mill can 
reliably be determined in a short time and the result 
need not be vitiated by other changing conditions if 
they are not allowed time to change. 

In an analogous manner, the effect of the rod load 
is capable of determination, by varying the rod load 
in a given mill progressively and determining the 
grinding index for each period, holding the remain- 
ing factors, including tonnage rate, constant for the 
short time necessary, and repeating the experiment on 
successive days to demonstrate the consistent variation, 
one with respect to the other. This was also done with 
the same pair of mills operating as described in the 
preceding experiment, except that a weighed charge 
of 124 tons was put in the primary mill and at the end 
of each two-hour period an additional weighed amount 
of rods was added. The following table gives the 
results of such a series: 








Table VII 
ae Period. -——————- 
First Second Third Fourth 
SOE SOU DET TOUT. «5.5 5s ons ode oe 2 ces 19.68 18.56 18. 36 18. 23 
Pounds rods in mill (mixed sizes) ........ 25,000 29,115 32,955 34,430 
Power input to mill in kilowatts......... 90.71 100.17 105.12 109.50 
Primary mill discharge, degrees........- 36.49 41.56 49.29 45. 46 


Unfortunately I was unable to repeat this experiment 
a number of times, as originally intended, to establish 
the relationship unmistakably, because I came to South 
America before the work was completed. Indeed, a 
number of other determinations, which immediately 
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suggest themselves in the light of the grinding index, 
were left unfinished. Among these might be men- 
tioned a study of closed-circuit as against open-circuit 
grinding, the limiting size of feed at which a crushing 
type of machine such as rolls or disk crushers can reduce 
more economically than ball or rod mills, and a study of 
classifiers. 
CONCLUSION 


The “grinding index’ as herein derived contains 
elements which I believe are new. It does not purport, 
however, to be a complete remedy for the shortcomings 
of the older methods of calculating grinding efficiencies. 
Indeed, it cannot be, for a part of those shortcomings. 
is due to the physical inability to measure extremely 
fine sizes. However, I believe I have demonstrated 
that the ideas developed do give information which 
can be put to practical use and which before has not 
been available. At the same time, the method does not 
sacrifice any reliable information given by the com- 
parisons heretofore in use. To be of value, the method 
must be standardized, for otherwise the expressions: 
would be little known. The requisite of such standard- 
ization would be, of course, analysis, comment, criti- 
cism, and revision, upon the part of those who may 
be interested. 

For any worth which may attach to this study and 
this article due appreciation must be expressed for the 
permission given me by the Moctezuma Copper Co. at 
Nacozari, Sonora, Mexico, in whose employ I then was, 
to spend a considerable amount of time in the work indi- 
cated, and much credit must be given also to William 
T. MacDonald, mill superintendent there, and to Ray- 
mond R. Beard, for their extremely helpful and much 
appreciated co-operation. 


Bromine—a New Catalyst in the 
Chlorination of Zinc Sulphide 


A patent has been issued recently to E. W. Hale and 
Colin G. Fink, of Columbia University (U. S. No. 
1,588,679) on a novel process for the extraction of 
metals from sulphides, particularly applicable to the: 
extraction of zinc from blende. While carrying out a 
research on the chlorination of blende, Hale and Fink 
discovered that the reaction with zinc sulphide, although 
slow in the case of chlorine, is violent when bromine 
is used. The primary stage in the reaction is a direct 
replacement of the sulphur by bromine. 

Curiously enough, according to Dr. Fink, this reac-- 
tion is not referred to in any of the standard hand- 
books on chemistry or metallurgy, and it has been gen- 
erally assumed that since the reaction between zinc 
sulphide and chlorine is slow, the heavier halogen bro- 
mine would act even more slowly. However, bromine 
has a decided affinity for zinc sulphide. In the develop- 
ment of the process it was soon appreciated that the 
use of bromine alone as a leaching agent would be 
costly, and accordingly the well-known property of 
chlorine to displace bromine from bromides was utilized. 
In other words, the process as now carried out uses 
chlorine, and to this chlorine is added a small amount 
of bromine. The bromine reacts with the sulphide, 
forming zinc bromide. Thereupon the chlorine reacts 
with the zinc bromide to form zinc chloride and free 
bromine. This bromine is then ready to react with new 
quantities of blende. 
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Colombian Platinum Placers Have 
Up-to-date Equipment 


Electrically Operated Dredges Have Superseded Hand 
Methods and Steam Units—Power Line 27 Miles Long 
Through a Jungle 


By Robert E. Cranston* 


General Manager, South American Gold & Platinum Co. 


NE of the world’s most important sources of 
platinum is the Intendencia territory of the Choco, 
in the Republic of Colombia. This territory is a narrow 
valley, 40 miles wide and 400 long, between the western 
cordillera of Colombia and the range of hills paralleling 





the north Pacific coast of that country. On the San 
Juan River and on its tributary, the Condoto, about 125 
miles from the mouth of the San Juan, the operations 
of the South American Gold & Platinum Co. are 
centered. The entire Choco is a tropical, rain-soaked, 
sparsely inhabited territory, covered almost entirely by 
virgin jungle. The average rainfall is over 300 in. 
a year, and the average temperature about 90 deg. F. 
by day and 75 deg. at night. 

Formerly hand panning and sluicing were the sole 
methods used by the native negroes. The oldest dredge 
of the South American Gold & Platinum Co., and the 
first one in the district, began operation in 1917. This 
was an English steam dredge. Dredges Nos. 2 and 3 
are modern, electrically equipped, California-type boats. 

Dredge No. 2, which was placed in operation in 1920, 
has a capacity of about 100,000 cu.yd. of gravel a month. 
This dredge is electrically equipped throughout, the 
motors having a special moisture-resisting insulation 
because of the climatic conditions. The original power 
plant installed on this dredge consisted of a 320-hp. 
four-cylinder Bolinder heavy-oil engine, direct-connected 
to a G.E. 250-kva., 225-r.p.m., 480-volt generator. This 
power plant, however, since the completion of the hydro- 
electric plant, is now used only as a standby. The 
digging motor is a 100-hp., Form M, G.E. variable-speed 
induction motor, equipped with a primary and secondary 
reversing drum controller. The winch, jig, screen, and 
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stacker motors are all 25-hp., Form M, variable-speed 
induction motors. Pump motors are 40-hp., squirrel- 
cage, constant-speed induction motors. 

Dredge No. 3 was constructed in Pittsburgh and 
towed down the Ohio and Mississippi rivers, across the 
Gulf of Mexico, through the Panama Canal and up the 
San Juan River to the Condoto River. This dredge has 
a capacity of about 200,000 cu.yd. of gravel per month, 
and began operations early in 1923. It, also, is equipped 
throughout with General Electric apparatus. On it are 
installed seven motors with an aggregate rating of 
360 hp. and a reserve steam plant is provided for 
emergencies. 

In January, 1922, a power site.on the Andagueda 
River, near its junction with the Atrato, was favorably 


Natives 
diving for platinum 
in front of 
No. 2 dredge, 
near 
Condoto 
market place 


reported on and work was started on the erection of a 
power plant there soon after. At this point the Anda- 
gueda River doubles back upon itself in the form of a 
yoke, the horns of the yoke requiring a canal of only 
325 ft. to connect them. The available head was 14 ft. 
and the plant was designed for an ultimate capacity of 
2,400 kva. in two units of 1,200 kva. each. As the power 
required was less than 1,000 hp., it was decided to install 
only one unit at first and the second when needed. The 
plant was not completed until December, 1924, and 
power was delivered to the dredges in January, 1925. 
The unit now installed consists of a Wellman-Seaver- 
Morgan single-runner vertical hydraulic turbine direct- 
connected to a General Electric 1,250-kva., 4,400-volt 
generator. The generator voltage is stepped up to 
33,000 volts for the transmission line, with provision 
for stepping up to 66,000 volts in case of future 
necessity. 

The high-tension transmission line from the power 
plant to the dredge substation is about 27 miles long and 
runs over fairly level country, but largely through dense 
tropical jungle. 

Headquarters and camp of the South American Gold 
& Platinum Co. at Andagoya are situated at the junc- 
tion of the Condoto and San Juan rivers. Provision has 
been made for a modern, sanitary camp, comprising the 
offices, warehouses, shops, ice plant, quarters for the 
employees, and a fully equipped hospital, all electrically: 
equipped and constructed and maintained in accordance 
with the best modern practice for tropical conditions. 
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“Engineering and Mining Journal” is not responsible for 
statements or opinions published under “Discussion.” In 
many cases the views expressed are diametrically opposed to 
editorial policy and belief. Letters will not be printed unless 
the author’s name and address are known to the editor. 


a 


Genesis of Sulphide Ores 
THE EDITOR: 

Sir—-May 1! be allowed to comment upon the letter of 
Doctor Boydell in your issue of July 3, first dealing a 
little in detail with the comments therein and then with 
the fundamental geological facts? 

Regarding the present existence of alkaline sulphide 
at or near the surface, its presence there is hardly 
material to the case, since it is to be expected that the 
well-known abundance of carbon dioxide in the magma 
would convert it to carbonate and cause hydrogen sul- 
phide to be set free before reaching the surface. In 
the upper zones of oxidation it is also very rapidly 
converted to sulphate. Doctor Boydell has ignored my 
previous statements along this line. What is of much 
more importance is the presence of sodium or other 
alkaline sulphide in the rocks which accompany ore 
deposits. These are found in the form of thiosilicates 
in lavas and also in such rocks as hauynite which, ac- 
cording to F. W. Clark, is expressed as Al,Na,CaS,Si,O,, 
and according to Dana as _ (Na,Ca),(AINaSO,) 
Al, (SiO,),. What I wish to bring out by quoting these 
formulas is that the only thing certain about them is 
that they include sodium and sulphur. Again in the 
case of lazurite, which sometimes evolves hydrogen 
sulphide when treated with acid and sometimes does 
not, we find that sodium and sulphur are common con- 
stituents. These and other rocks of the sodalite group 
are characterized by their blue color, and in searching 
for evidence as to their composition we can profitably 
examine artificial ultramarine, which is manufactured 
by fusing silica and alumina with sodium sulphide. 
Tle composition of ultramarine is best regarded as that 
of a zeolite in which the water has been replaced by 
sodium sulphide. Since zeolites are found in igneous 
rocks, the thought occurs that they may have been 
derived by the replacement of alkaline sulphide in rock 
magma by water. My experience in making fusions 
of sodium sulphide with silica is that the fusion may 
contain up to several per cent of the sulphide and yet 
not dissolve in water or evolve hydrogen sulphide when 
treated with acid. The product of the fusion is not, as 
suggested by Doctor Boydell, sodium silicate, but a 
thiosilicate, as was also made clear in my previous 
communications. It does not require anything like 
even 1 per cent (which is difficult to detect and recognize 
by analysis) of sodium sulphide in such a siliceous 
fusion to enable it to dissolve other metal sulphides to 
a far greater extent than is required to explain the 
metal sulphide content of the rock magma. In other 
words, I believe that the alkaline sulphides may have 
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permeated the rock magma and in all probability ac- 
count for the dissolution of the metals in it. This 
conception of the rock magma carrying alkaline sulphide 
is not new, as pointed out by Spurr in his commenting 
article. 

As to the presence of a preponderant quantity of 
potash in the wall rocks, there is here admittedly some- 
thing of a mystery, and it was brought to my attention 
by Mr. Spurr more than a year ago. My experiments 
were done with sodium sulphide. Essentially the same 
reactions of the metal sulphides occur with potassium 
sulphide and similar low temperature melts may be 
obtained. If my theory is correct, then the ore magmas 
probably contained both alkaline sulphides. They also 
must have contained much carbon dioxide and some 
water as well as the constituents of the gangue minerals, 
plus in many cases accessory components such as soluble 
fluorides (potassium fluoride) and even also such sub- 
stances as liquid and gaseous hydrocarbons. There is 
no evidence available of any sort to justify Doctor 
Boydell’s statement that the ore magmas could not have 
contained a noticeable proportion of potassium sulphide, 
since no work has been done so far as I know on their 
joint solubilities at the high temperatures and pressures 
required. 

Now, while it is admitted that sulphureted hydrogen 
may account for the solution of some sulphides in water, 
yet the best results of Tolman and Clark were obtained 
by dispersing the heavy metal sulphides in a solution 
of sulphureted hydrogen containing alkali—in other 
words, in solutions of alkali metal sulphides; and they 
obtained precipitation by causing escape of the sul- 
phureted hydrogen, precisely as I have pointed out in 
previous communications. This is best explained by 
the well-known and indisputable reactions of carbon 
dioxide in such solutions. 

Sulphureted hydrogen certainly never was a direct 
product from the highly heated rock magmas; it cannot 
account for the deposition of quartz, barite, and calcite, 
at the same time, place, and temperature as the sul- 
phides were deposited. 

The ore magmas must have been alkaline to effect 
replacement of siliceous rocks and they must have con- 
tained much carbon dioxide to effect replacement of 
limestones, both of these actions having taken place in 
one and the same orebody. 

It is admitted that any chemical explanation of ore 
deposition must fit in with fundamental geological facts, 
and until it does it cannot be of use to the economic 
geologist. I submit that the most fundamental of all 
geological facts have not yet been explained and uni- 
versally accepted by geologists. I refer to the obvious 
connection between igneous activity and ore deposition. 
Until the causes of igneous intrusions are satisfactorily 
accepted no theory of ore deposition will be complete. 
The final explanation will probably be simple; it will 
account for many peculiar phenomena in connection with 
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ore deposition, such as the occurrence of carbon and 
hydrocarbons in orebodies, and for the bases and water 
which are evolved during activity; and, finally, it will 
be said that the explanation is not new! 

As to the nature of the original deep-seated rock 
magma from which we believe ores to have been derived, 
little or no exact knowledge is available. The prob- 
ability is that no one has ever seen a sample of such 
rock in its original state of composition and that our 
knowledge is limited to the magma resulting from 
interaction with the earliest formed sedimentaries. 
That is another story, but it is highly material to this 
discussion. HORACE FREEMAN. 

Shawinigan Falls, Quebec. 


—_>—_— 


THE EDITOR: 

Sir—Professor Boydell, in your issue of July 3, dis- 
misses rather too summarily Mr. Freeman’s hypothesis 
of the genesis of ore deposits through the solvent action 
of sodium sulphide. 


1. Professor Boydell says: 


. sodium sulphide must have permeated and 
searched the rock magma and ‘dissolved’ the scattered 
sulphides existing there. Is it likely that this could have 
taken place without the necessarily thorough distribution 
of the sodium sulphide in the magma, leaving in the result- 
ing rock, after solidification and crystallization, some recog- 
nizable evidence of the former ubiquitous presence of that 
compound?” 


“ 


I submit that Professor Boydell overlooks the well- 
recognized process of magmatic differentiation and the 
fact that this process has in many places brought 
together miscellaneous metallic sulphides. Why not 
sodium sulphide among them? It is not a question of 
whether they could or should get together, or how such 
a thing is possible. Would Professor Boydell contend 
that every constituent of the original magma must 
always be found disseminated throughout the differen- 
tiates of that magma, ad infinitum? 

2. Increase of potassium and decrease of sodium in 
the wall rocks are common phenomena, even where peg- 
matite dikes and feldspathic veins have lost their potas- 
sium and had their potash feldspars converted into 
albite, the soda feldspar. Potassium has been driven 
into the sericitized walls and replaced in the veins by 
sodium. In the face of such facts it is absurd to say, 
ex cathedra, that sodium-bearing ores must necessarily 
increase the sodium content of the wall rocks. Again 
it is not a question of whether or not such a thing is 
theoretically possible; it actually happens over and over 
again. 

3. I quite agree with Professor Boydell that many 
points in Freeman’s hypothesis (or anybody’s hypoth- 
esis, for that matter) require critical study and careful 
checking up against the facts—the facts, mind you, not 
against any condition of things as we may imagine they 
ought to be. The engineer and the geologist cannot 
permit the physical chemist to say that magmatic differ- 
entiation cannot yield clean separations, because we 
know it does sometimes; neither can it be asserted by 
mere authority, or on general principles, that the in- 
crease of potassium in sericitized wall rocks is in any 
way inconsistent with a sodium-rich ore solution in 
the vein. J. VOLNEY LEWIS, 

New Brunswick, N. J. Department of Geology, 

Rutgers University. 
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The Stockholder’s Voice 


THE EDITOR: 


Sir—Recently you spoke editorially about the scan- 
dalous practices of corporate directors in violation and 
disregard of stockholders’ rights. This condition exists. 
It is probable that it is more widespread and nearer 
home than you believe. 

Your idea of relief, as I gather, is the enactment of 
further laws. I respectfully differ with this view. I 
believe that you will learn by talking with as many 
high-type lawyers as you possibly are able, that men 
have been doing these same wicked things ever since the 
corporation has been recognized by English law and 
that there are in existence many well-recognized forms 
of relief against such wrongs in every English-speaking 
court in the world. There are three absolute pre- 
requisites to such relief, however. There must exist the 
proof of such wrong, the actual damage sustained 
thereby on the part of some person, and the possession 
by that person of sufficient guts to make a fight. 

Anglo Saxon law recognizes two classes of wrongs, 
crimes and torts. The first are those which are of so 
much importance to society that the state punishes their 
infraction. The other class are no less immoral than 
the first, but the sanction for their enforcement falls 
upon the efforts of the wronged individual. If we left 
every wrong for the action of the district attorney we 
would have a state of bedlam. A moment’s reflection 
on your part will make this plain. 

In modern society, however, there has grown up a 
very widespread desire to avoid all forms of what we 
term “trouble.” We all constantly seek to put off on 
someone else the unpleasant duties which fate leaves 
on our own doorsteps. A burglar breaks into my house. 
I see him and have the opportunity to shoot him. I do 
not do this, however, because it is unpleasant, but 
merely stick my head under the bed clothes and allow 
him to take what he will. Immediately he has left I 
call the police. They do their best, but are human, 
beset with hundreds of other similar cases, and lack 
the personal interest in the wrong which I feel so 
keenly. Perhaps their efforts to find the criminal are 
not successful. They often result thus. Do you actu- 
ally believe that I am performing my duty toward 
society by afterward “writing to the paper” and boring 
all my neighbors with my complaints about the ineffi- 
ciency and corruption of the law-enforcing officials? 
After all, was it not my duty to shoot the burglar when 
I could have done so? 

How often, in your own personal experience, have you 
ever talked with someone who complained about a party, 
an official or an organization then in power, to learn 
by direct question that the complainant actually did 
not take the trouble to vote at the election whereby the 
condition he bemoans arose? This condition is a com- 
bination of indifference and plain cowardice. When it 
is corrected there will be fewer cases such as your 
friend complains of. 

I often read that a stockholders’ meeting in Great 
Britain is quite a different matter than one in the 
United States. I am told that over there the owner of 
one share has no hesitation about asking the president 
any and all the questions about the corporate affairs 
that he cares to and that there is a full, free, and 
feverish discussion. All of this tends to better and 
cleaner corporate housekeeping. E. C. WATSON. 

Luning, Nev. 
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War and War Minerals 


THE EDITOR: 

Sir—In reference to your editorial on War Minerals 
Relief in the June 12 issue I will say that no doubt 
a great many men and companies got all that was 
coming to them and a lot more, but what about an ex- 
soldier? I have three carloads of manganese ore, near 
Kimberly, Nev. I had a lease on the property and was 
mining when I got a letter from Mr. Rickard asking 
for miners for the 319th and 27th Engineers to go to 
France. That was in January or February, 1918. The 
roads were mud and snow and I could not ship just 
then, so I went to the war and hoped to have my brother 
Grover look after the lease for me, and while at Camp 
Meade, Lieutenant Kinney, then in B Company, tried to 
help me get the lease transferred to Grover, but we 
failed. Then when I got back from France, and that first 
report came in regard to war minerals relief and 
miners, I wrote at once, but was turned down. In May 
of this year I wrote again, and got what all of us ex- 
soldiers get. I walked from Sorcy sur Marne to Sedan 
from July 18, 1918, until Nov. 11, 1918. There were 
only eight days that we were not under shell fire, and 
for the exorbitant sum of $1.10 per day—24 hours. 

Do you think that is fair? I don’t. Two weeks ago 
a man pulled a gun on me and ordered me off a mining 
claim and boasted that he was a United States marshal 
and had all the best of the argument. That is a fine 
law, I think. I don’t mind a man pulling a gun on me, 
but I do kick when a man pulls something like that 
for protection. I volunteered in two wars to fight for 
the laws and dignity of the country, and I don’t think 
that I have got an even break. 

I am a prospector and am trying to find new resources 
and develop new fields, and I will say that it is far from 
being a happy vocation. CLYDE E. TILFORD. 

Goodyears Bar, Calif. 





On Breaking Rock With Vinegar 


THE EDITOR: 


Sir—Having read the first installment of T. A. Rick- 
ard’s, “Notes on Ancient and Primitive Mining and 
Metallurgical Methods,” pages 48-53, July 10, 1926, I 
look forward to his other installments. 

Regarding the use of vinegar by the ancients as a 
douche on heated rocks to cause them to crack and 
disintegrate, I should like to call your attention to Livy’s 
account of this method in the military engineering prob- 
lems of Hannibal in crossing the Alps (510 B.C.). 
Allow me to quote from Livy, who was an earlier writer 
even than Pliny, in the former’s “History of Rome,” 
Book XXI, as translated by Spillan and Edmonds: 


“The soldiers being then set to make a way down the 
cliff, by which alone a passage could be effected, and it 
being necessary that they should cut through the rocks, 
having felled and lopped a number of large trees which 
grew around, they make a huge pile of timber and as soon 
as a strong wind fit for exciting the flames arose, they set 
fire to it, and, pouring vinegar on the heated stones, they 
render them soft and crumbling. They then open a way 
with iron instruments through the rock thus heated by the 
fire, and soften its declivities by gentle windings, so that 
not only the beasts of burden, but also the elephants, could 
be led down it. Four days were spent about the rock, the 
beasts nearly perishing through hunger; for the summits 
of the mountains are for the most part bare, and if there 
is any pasture the snows bury it. i 
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It has been my idea for some time that the mild ac- 
tion of the acetic acid in the vinegar on the carbonate 
rocks may have caused the ancients to believe that it thus 
aided in the disintegration of all rocks. Then again, 
it may be that it was not vinegar at all, but sour dry 
wine which ancient writers are thought by many to re- 
fer to as “vinegar.” It is not reasonable to suppose, 
however, that Hannibal should have even a small portion 
of the amount of vinegar in his supply train needed to 
pour over the heated rocks that Livy describes. So it 
has occurred to me after discussing this rock-breaking 
method of the ancients with other engineers and 
chemists that possibly only a small amount of “‘vinegar” 
was added to a large quantity of water, such use being 
founded as much on superstition as upon any real knowl- 
edge of the action of the vinegar. 

Kingman, Ariz. E. Ross HOUSHOLDER. 





Sunburnt Miners 
THE EDITOR: 

Sir—I have seen several complaints in the Engineer- 
ing and Mining Journal from various sources, that 
“prospectors are not grubstaked” or encouraged; that 
prospectors cannot sell claims when they locate them. 

In Nevada, when one good mine or good prospect is 
found, it has been customary for the camp rounders to 
rush out and “locate” or build monuments, on all the 
sagebrush-covered desert for ten miles around. The 
ground is good for lizard pasture, and I call these fel- 
lows “paper hangers in the waste lands.” I know it is 
sarcastic, but they don’t dig. They simply build monu- 
ments in the sagebrush and then want “thousands 
down” for a prospect that has no merit except that it 
is located within several miles of something that has a 
good showing. The location work and assessment work 
are just shallow holes in the sand where it is easy to 
dig. When they can’t sell these claims for cash they 
organize stock companies and elect themselves as presi- 
dent, secretary, treasurer, general manager of the com- 
panies to handle other people’s money. They list their 
stock on stock exchanges, but it isn’t good “‘sucker bait” 
any more. 

Mining is just as honorable, just as clean, just as 
safe, just as reliable as the men behind it, and so is 
every other business, but these meal moochers at the 
head of companies to handle the other people’s money 
don’t get very far with the financing. 


Tonopah, Nev. OLD TIMER. 
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An Adjustable Drag-Type Classifier 


THE EDITOR: 


Sir—Relative to an article of mine, entitled “An 
Adjustable Drag-Type Classifier,” published in your 
issue of June 25, in order that it may not be thought 
that the adjustable feature described in that article is 
intended to be a millman’s panacea, I am going to sug- 
gest that the last paragraph (which you deleted) be 
published. It is important that water control and 
classifier volume adjustment go together. This par- 
agreph reads as follows: 

“The adjustment or tilt of the machine or its mechanism 
may be either hand-operated, or automatically through the 
medium of a hydrometer, or otherwise. The automatic 
adjustment may extend to and be made to control the ore 
feeders and the water supply to the machine.” 


Garfield, Utah. H. A. LINKE. 
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News of the Week 





The Mining News given in ENGINEERING AND MINING JOURNAL is 
obtained exclusively from its own staff and correspondents, both in the United 
States and in foreign fields. If, under exceptional conditions, material emanating 
from other sources is published, due acknowledgment and credit will be accorded. 


Summary 


OME drops Howey options—July gold production 
in Ontario less than in June—MclIntyre mills lower 
grade of ore. 


Utah smelters make improvements; custom concen- 
trators doing good business—Gold Circle plans 100- 
ton cyanide mill. 


Alaskan mineral production exceeded $18,000,000 in 
1925—Alaska Juneau reports deficit for July. 


Ceur d'Alene companies developing mines in Custer 


County, Idaho—Jack Waite milling 150 tons per day. 


Tax on Michigan copper mines may be reduced. 


Palms-Book iron lands, Marquette, Mich., under devel- 
opment by Ford Motor Co.—Lower-grade ores being 
mined on Marquette range. 


Amna Beaver develops lease near Cardin, Okla.—Tri- 
State mining and milling costs show slight increase. 


Golden Horseshoe may be refinanced—Burma opens 
rich orebody—F rench iron and steel industry active. 


Nacozari Consolidated prospecting with diamond 
drills—Bessie Way to make shipments soon. 


Potash studies undertaken by Bureau of Mines— 
Seneca mine makes progress. 





Homestake Mine Celebrates Semi-Centennial 
Lead Reverts to Scenes of Fifty Years Ago—Varied Program 


Includes Pageant of Early Days 


By Otto Ellerman 
Lead, S. D. 


up Deadwood Gulch, and passengers 
were carried over the line in narrow- 
gage cars drawn by the “J. B. Haggin” 
the first steam locomotive used by the 
Homestake company. Below the vil- 
lage and covering one hillside there was 
erected a grandstand with a seating 
capacity of 9,000. This was more than 


TWO-DAY CELEBRATION, com- 

memorating the fifty years of con- 
tinuous operation of the Homestake 
mine, was held at Lead, S. D., on Aug. 
6 and 7. Both days were featured by 
a varied and highly interesting pro- 
gram, including representations of 
events and characters of 1876. It is 
estimated that more than 20,000 per- 
sons attended. 

The celebration was held under the 

auspices of the Homestake Veterans’ 
Association and was a success from 
every point of view and probably the 
biggest affair of its kind ever staged in 
the West. A complete mining town of 
fifty years ago was erected in Poorman 
Gulch between Lead and Central, and 
was replete in every detail. Miners’ 
log cabins, dance halls, gambling dens, 
saloons, stores, eating houses, a livery 
barn, chinese laundry, old-time school 
house, the first Homestake hospital, 
post office, photograph gallery, print- 
ing office, boarding house, and the town 
pump with the watering trough formed 
a realistic picture of the mining village 
of half a century ago. 
_ Above the town was a ten-stamp mill 
in continuous operation. This plant 
was one of the first freighted into the 
Hills and was moved to the gulch for 
the celebration. An arrastre, horse 
whim, windlass, and placer sluice boxes 
were also a part of the early-day equip- 
ment. A long tunnel in the gulch gave 
visitors an opportunity to view the pio- 
neer work underground. 


Throughout the two-day entertain- 
ment, the prospector, with or without 
his burro; the cowboy, the Indian, the 
pioneer, the characters of fifty years 
ago, the old-time stage coach, prairie 
schooners, ox- and horse-drawn freight 
wagons and soldiers in the garb of the 
early days lent much to the reproduc- 
tion of scenes in 1876. At the lower 
end of the gulch a scenic railroad was 
constructed for a distance of two miles 


filled each day. Directly in front of 
the stand, in an arena and on the pine- 
and spruce-covered hillside beyond, the 
events of both days were staged. The 
settings were complete and every per- 
son in the audience had a clear view of 
each event. 

The first day was given over to the 
founding of Lead and the Homestake. 
Scenes from the earlier day were re- 
enacted, and to the younger generation 





Fig. 1—Prospector meets Indian chief. Note Indian ponies in background 
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it was a clear-cut picture of events and 
conditions of fifty years ago. To the 
pioneer, it brought back memories of 
hardships, incident to the entering of 
a country infested by hostile Indians, 
road agents, and bandits. All the old- 
time characters were present, and the 
first day’s celebration depicting early- 
day events was complete in every way. 
The program follows: 


JUBILEP PROGRAM, FRIDAY, AUG. 6, 1926 


9 a. m.—Parade of U. S. Cavalry and 
Indians through Main Street to the pioneer 
mining camp. 

10:30 a. m—Grand 1876 parade, pre- 
senting the following features: 

1. U. S. cavalry troops, advance guard, 
armed scouts and outriders. Calvary band 
and detachment of troops. 

2. Indians in native costume, mounted 
and armed as fifty years ago. 

3. Spearfish and Valley: oxteam, old 
rigs; riding club mounted. 

4. Belle Fourche round-up: cowboys, 
mess wagons and general round-up outfit. 

5. Sturgis: first county fair in Black 
Hills. 

6. Deadwood Whiskers Club: Days of 
’"76—100 strong. 
can Rapid City: the gateway to the Black 

s. 

8. First transportation into the Hills, 
consisting of bull teams, four- and six- 
horse freighting outfits, U. S. mail coaches, 
pony express. 

9. Prospectors with outfit for placer min- 
ing; mining tools and pit saws; pack ani- 
mals; mess wagon; covered wagons and 
general supplies, typical of 1876. 

10. Mrs. William Harrison impersonating 
Calamity Jane. 

11. Homestake veterans riding on plat- 
form wagon; also on foot in appropriate 
costumes. 

12. Mine department: miners dressed in 
work clothes with lighted cap lamps, 
shovels, and picks. 

13. Timber department; Nemo and Mos- 
kie outfit; ox teams and mess wagon; 
mounted guards; families in covered 
wagons; several armed outriders. 

14. Mechanical department; First Home- 
stake locomotive, “J. B. Haggin,” operating 
under its own power; first blacksmith out- 
fit to arrive in the Hills; covered wagons 
and buggies, occupants wearing old-style 
clothes and well armed. 

15. Chase’s store, representing first gen- 
eral store in Black Hills, with its own bull- 
team freight outfit. 

11:80 a. m.—Address of welcome by B. C. 
Yates, superintendent of the Homestake 
Mining Co. 

12 (noon)—Dinner in ’76 style. 

._m—In City Park: Prize fight; 
twenty-four rou: ds of boxing; main event 
ten rounds to a decision. 

1 p. m—In Poorman Gulch: All phases 
of mining and milling under early-day 
conditions illustrated by actual operations. 
The social conditions in ’76 depicted. The 
dances of ’76 only allowed. 

3 p. m.—Rush Razee, expert pistol and 
rifle shot; an exhibition of his skill under 
the auspices of Remington Arms & Am- 
munition Co. Hand rock-drilling contest. 


The second day, Aug. 7, was given 
over to a pageant entitled, “The Home- 
stake Mine and Lead,” which cannot 





Fig. 3—Street scene during day of celebration Fig. 
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Fig. 2—Reproduclion of mining camp of 1876 


be adequately described in this brief 
account. Scenes from the beginning of 
recorded time to the present, dealing 
with man, gold and the Homestake mine, 
around which the whole story was built, 
were skillfully enacted. The artistic 
and beautiful costuming and surround- 
ings filled the immense audience with 
amazement and delight, and as each 
episode was unfolded the gulch re- 
echoed with applause. It was a mag- 
nificent scene, and, with the previous 
day’s entertainment, will long be re- 
membered by the thousands that were 
fortunate enough to be present. Much 
credit is due the persons who took part 
in the celebration, for it was a real cele- 
bration. 


Railway Company Withdraws 
Application for Charter 
in Manitoba 


The project of constructing a railway 
to open up the central Manitoba min- 
ing district has been abandoned for the 
time being, the Central Manitoba Rail- 
way Co. having withdrawn its applica- 
tion for a charter. Negotiations were 
based on the prospect of an arrange- 
ment with the Canadian National Rail- 
way regarding operation of the road. 
Engineers of the C.N.R. declared that 
there was not sufficient traffic in sight 
to warrant construction. There has 
since been evolved a plan to construct 
a motor highway, which it is proposed 
*to operate on a toll basis which will be 
considered by the Manitoba Govern- 
ment at an early session, as there is 
need of transportation. 


Coeur d’Alene Mining Companies 
Developing Custer County Ores 


At least three of the large and suc- 
cessful operating mining companies of 
the Coeur d’Alene district have been 
attracted to Custer County, Idaho, 
where they have acquired properties 
under option which are being developed. 
Although long regarded as a section of 
great mineral possibilities, it was diffi- 
cult to induce capital to enter that field 
until the remarkable lead-silver strike 
was made in the Livingston mine last 
fall. This in connection with the opera- 
tions of the Ford Motor Co. at Clayton 
was the immediate cause of the great 
mining activity that prevails in that 
section and which promises to bring in 
several new mines. The three Coeur 
d’Alene companies which are active in 
that section are the Hecla, the Bunker 
Hill & Sullivan, and the Federal. 


Seneca Makes Progress 


The Seneca copper mine, near Mo- 
hawk, Mich., now has three shafts in 
commission, operations having been re- 
sumed on a small scale in No. 3, for- 
merly No. 1 Gratiot. Stoping has been 
started from the 14th to the 13th level, 
where the ground looks encouraging. 
The work is being done near the shaft, 
to test the vein. No. 2 shaft has been 
holed through to the 24th level, but is 
complete only to the 18th level where 
satisfactory ground now is being opened 
in both north and south drifts. Good 
ore is coming from No. 1, where stoping 
is proceeding on the 5th level and drift- 
ing on the 5th and 7th, north. 
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News From Washington 


By PAUL WOOTON 
Special Correspondent 





Potash Studies Undertaken by Bureau of Mines—Speeding 
Up Government Publications 


THOROUGH study of the possi- 

bility of pumping potash in solu- 
tion through pipe lines will be made by 
the U. S. Bureau of Mines. One of the 
arguments used against the expenditure 
of public funds for potash was that the 
salts could not compete east of the 
Mississippi River, largely because of 
the freight rate. In the hope that the 
transportation can be accomplished 
cheaper by pipe line, the Bureau will 
study the relative solubility of the dif- 
ferent salts; the degree of saturation 
that can be pumped through pipes; the 
bearing velocity that will have to be 
maintained, and the effect of the solu- 
tion on pipe. If it is found that cor- 
rosion results, methods of preserving 
the pipe against chemical action will be 
studied. 

Only one of the sites selected by the 
U. S. Geological Survey will be made 
public until it is seen how the land 
owners in the vicinity respond to the 
requirement that they sign a contract 
embodying the conditions under which 
the well may be drilled. If the signa- 
tures of all land owners are not obtain- 
able, the same process will be repeated 
at one of the other sites. 

The New Brunswick station of the 
Bureau already is busy compiling a 
world bibliography on potash. Tech- 
nical articles dealing with the problems 
encountered in the German and French 
industries will be translated into 
English. 

Other research work will be done on 
bentonite to determine how swelling of 
that clay can be prevented when the 
drill passes through it. Experiments 
will be conducted with various brines 
and with oil which could be substituted 
for water in the drill hole. 


BUREAU TO SPEED UP PUBLICATIONS 


In an effort to reduce the period 
elapsing between the time a manuscript 
is submitted and the time that it is 
ready for distribution in printed form, 
Scott Turner, the director of the Bureau 
of Mines, has issued a series of orders 
calculated to speed up this process 
materially. 

All manuscripts in the future are to be 
submitted to the director, who will refer 
each MS. to the proper division after a 
record has been made. A follow-up 
system is provided and the record so 
kept that responsibility for delay can 
be fixed quickly. A space is provided 
on all manuscript covers for the signa- 
ture of all persons who handle it. 


BUREAU OF MINES RECEIVES 
S-51 TROPHY 


In appreciation of the result-getting 
co-operation extended by the Bureau of 
Mines in the raising of the submarine 
S-51, the Navy Department has pre- 
Sented the ship’s bell to the Bureau. 
Bells recovered from lost ships have 
been highly prized in marine circles 
for centuries. This particular bell was 


in great demand, but in view of “the 
invaluable aid extended by the Bureau 
of Mines” the bell was turned over to 
that agency. It has been hung in the 
entrance hall at the Pittsburgh station. 

The aid rendered by the Bureau was 
in connection with the air supply for 
the divers. The helium-nitrogen mix- 
ture furnished by the Bureau made it 
possible for the men to stay under 
water longer and made decompression 
prompt and easy. 
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Henry Ford to Begin Work on 
Palms-Book Iron Land 


The Palms-Book Land Co., of Detroit, 
has transferred to the Ford Motor Co. 
the lease which it held on lands owned 
by the Barnes Land Co., in the Ishpem- 
ing district, Marquette range, Mich. 
The holdings comprise ore lands in 
Secs. 3 and 4, T. 47, R. 28. 

The Ford company has announced 
that the work of putting down a five- 
compartment shaft will start at once in 
order to reach ore deposits disclosed by 
diamond drilling. The shaft will go to 
a depth of 1,000 ft. Orders have been 
placed for the necessary equipment, and 
the work of putting up the mine build- 
ings will soon be under way. 

In 1923 R. S. Archibald, consulting 
engineer of Negaunee, Mich., obtained 
an option on the Barnes lands and in- 





Candelaria Mines Co. and the village of Candelaria, ‘Nev. 


New Orebody at Candelaria 


The New Candelaria Mines Co., of 
Candelaria, Nev., reports the discovery 
of a sulphide orebody in virgin ground. 
No attempt had been made to expiore 
this block of ground by early operatecrs, 
owing probably to the fact that the 
reduction processes then in use were 
not suitable for ore of this character. 
Plans have been made to start the mill 
in the near future. 


Anna Beaver Develops Lease 


The Anna Beaver Mines Co. has put 
down nearly 900 drill holes on its 180- 
acre lease north of Cardin, Okla., in 
the Joplin-Miami district. It recently 
completed shaft No. 14, and has started 
sinking No. 15. The property is hav- 
ing a good year, and Lee Filius, dis- 
trict manager, estimates it will handle 
between 500,000 and 600,000 tons of 
ore (not concentrates) during 1926. 

The company recently completed a 
steel mill about a mile to the west of 
Cardin, on the Adams lease, and is now 
arranging for the installation of a steel 
headframe at the original mill near 
Cardin. It will be constructed to one 
side of the present wooden frame. 
When completed the mill and the old 
frame will be torn down and the new 
frame moved to its place. The Adams 
mill belongs exclusively to Harry Payne 
Whitney, who owns 85 per cent of the 
stock of the Anna Beaver Mines Co., 
Cardin, Okla. 


duced the Palms-Book Co. to put down 
four drill holes. Ore was encountered 
in three of them, and the option was 
exercised and a lease obtained. The 
Ford company desired to option the 
property and conduct additional drill- 
ing. Its request for permission to do 
so was granted, and twelve more holes, 
eight of which showed ore, were put 
down. The ore is a standard non- 
Bessemer grade and will be mined and 
sent to Ford’s Dearborn furnaces. 

The Barnes lands lie between the 
Barnes-Hecker mine and the American 
mine, and the entire stretch is on the 
iron formation. The shaft will go down 
in the Siamo slates, the footwall at that 
point. 

John R. Reigart, who is in charge of 
mining operations for the Ford com- 
pany, will have general supervision 
over the property, and A. E. Richards, 
who has been superintendent of Ford’s 
Imperial mine, at Michigamme, will be 
in charge on the property. George 
Ruppe, one of the company’s mining 
engineers, is now superintendent of 
the Imperial. 

Mr. Archibald has also announced 
that the Palms-Book Co. has turned 
over to the Brule Mining Co., a sub- 
sidiary of Oglebay, Norton & Co., the 
lease which was held on lands one-half 
mile to the west of the Hiawatha mine, 
in the Iron River district. This prop- 
erty was diamond drilled and a large 
tonnage of ore of good grade developed. 
No announcement has been made as to 
when mining operations will begin. 
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Utah Smelters Make 
Improvements 


In June the Midvale smelter of the 
U. S. Smelting Co. was operating five 
lead blast furnaces; Murray (A. S. & R. 
Co.) five lead blast furnaces; Tooele 
(International) four lead blast furnaces 
and one copper reverberatory; and the 
Garfield smelter of A. S. & R. Co., three 
copper reverberatories. 

At Midvale the new flotation plant is 
treating 650 tons per day, of which 400 
tons is from the U. S. Mines at Bing- 
ham and the remainder is custom ore 
received from widely distributed points 
in Utah, Colorado, Idaho, Arizona, and 
Nevada. Lead and iron concentrates 
are smelted at Midvale and zinc con- 
centrates are shipped to Great Falls 
and occasionally to retort plants in the 
East. Mill operation is now past the 
experimental stage and excellent re- 
sults are being obtained. Flotation con- 
centrates have cut down the capacity of 
the roasting plant, and it may be neces- 
sary to increase sintering capacity. 

At Tooele, the concentrator is hand- 
ling 1,000 tons per day. One 500-ton 
section and two 250-ton sections are 
in operation, one section on a mixture 
of ores in which Park City ores pre- 
dominate, one on the material from 
Utah-Delaware, Utah-Apex, and Bing- 
ham mines, and one on general custom 
ores. Three types of concentrates are 
produced, copper-lead, zinc and iron. 
Copper-lead and iron concentrates are 
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Murray, power-operated scrapers are 
in use for distributing ores in the bed- 
ding bins and Fordson tractors are in 
general use for hauling charge cars 
from the bins to the blast-furnace 
charging cars. 


Gold Circle to Construct 100-Ton 
Cyanide Mill 

The Gold Circle Consolidated Mines 

Co., Battle Mountain, Nev., which con- 


trols a large area in the Gold Circle 
district, in northern Nevada, will start 
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Copper Queen Branch of Phelps 
Dodge Creates New Department 


A new division of the Copper Queen 
Branch of the Phelps Dodge Corpora- 
tion, created to handle the entire dis- 
tribution of materials and equipment 
used by the various mining depart- 
ments of the corporation’s local prop- 
erties, has just been put in operation. 
The new department, which is to be 
known as the “service department” 
rather than an operating division, is 
expected to facilitate the distribution of 





Custom concentrator at U.S. smelting plant, Midvale, Utah 





Custom concentrator at international smelter, Tooele, Utah 


smelted at Tooele and zinc concentrates 
are shipped to Great Falls. Grinding is 
65 per cent past 200-mesh screen. 
Custom ores are drawn from bins pro- 
portionally and delivered to the dump- 
ing pocket at the mill. 

At the Tooele smelter a new flue 
system is being designed for the sinter- 
ing furnaces, each furnace to be pro- 
vided with a separate exhaust fan and 
the present flue to be enlarged. A new 
Cottrell treater and stack will be con- 
structed. The Cottrell treater will be 
of the Tooele type. 

Practically no changes have been 
made at the Murray smelter, and at 
Garfield improvements in the flue 
system have been completed. At 


construction on a 100-ton cyanide plant, 
with A. H. Jones, of Salt Lake, as de- 
signer. This company, through N. H. 
Getchell, its president and_ general 
manager, recently consolidated most of 
the close-in companies and desirable 
claims under one head, and started 
development work at several places to 
provide ore tonnage for immediate use. 

Development in the so-called General 
Grant has disclosed wide veins of 
high-grade ore above the 160 level. The 
Elko Prince, which has a vertical inside 
shaft 950 ft. deep, is being re-condi- 
tioned, and a substantial tonnage of 
mill ore is already developed in this 
mine. The shaft has been retimbered 
to the 450 level. 


supplies and materials to the various 
divisions of the Bisbee branch. Hereto- 
fore, each operating division has man- 
aged its own service department. 


Tri-State Costs Increase 


The Tri-State Zinc and Lead Ore 
Producers’ Association recently issued 
figures showing that mining costs in 
June in the Joplin-Miami field were 
slightly higher than in May. Rock-ton 
costs increased from $2.06 to $2.09 and 
concentrate-ton from $43.18 to $44.80. 

Production costs of ore, compiled 
from the output of 63 mills that pro- 
duced 35,196 tons of concentrates dur- 
ing the month of June, was $31.48. 
Depreciation and depletion was $6.86 a 
ton, and royalty, $6.451. 

A comparative table of mining costs 
for a ton of concentrates follows: 


Operating expense: May June 
MEIN i cota paid Grd alceio eS $14.34 $15.59 
Supplies and repairs....... 4.89 5.17 
Liability insurance ........ 92 .93 
PEMNOMIGONS: 8 is 655k 5 aS Sos Sd Sas 2.56 2.55 
Exploration and development 1.50 1.49 
Power, all classes...<...... 2.53 2.49 
Fire and tornado insurance. .26 29 
Management, office salaries, 

SIE: ois o-Si o ea said ase a 1.32 1.43 
Taxes (excluding federal). . .38 D4 
BLISCOTATIGOUS  6.o5s-6500sie oes 4.12 1.06 

ONE» 56d Gua Geto wie wae eee $29.82 $31.48 


A comparative table showing rock- 
ton costs for May and June follows: 


Operating expense: May June 
OWT 6 cic uaveteteielarai aterm aid ereretn $0.893 $1.017 
Supplies and repairs....... .338 .356 
Liability insurance ....... .063 .063 
PIROMIVOR eos oh seis bee a LTS .169 
Exploration and development’ .106 .100 
Power, Gil ClAGSOS....2..2.. <¥72 161 
Fire and tornado insurance. .018 -015 
Management salaries ..... 055 .056 
Office salaries and expense.. .03 .042 
Taxes (excluding federal).. .047 .038 
MASCCHANCOUS 6. cbc siescs .079 071 


Total rock-ton cost ...... $2.06 $2.09 
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Alaskan Mineral Production 
Exceeds $18,000,000 in 1925 


Mines in Alaska produced $18,220,692 
worth of minerals in 1925, as against 
$17,457,333 worth in 1924, according to 
an announcement recently made by the 
U. S. Geological Survey. The total 
value of the mineral output of the 
territory since 1880 is $553,304,968. In 
spite of the gradual exhaustion of the 
richer gold-placer deposits, the gold 
output in 1925 was greater than in 
1924, just as the output of 1924 was 
greater than that of 1923, according to 
the figures of the Survey. Placer mines 
produced less gold in 1925 than in 1924, 
but this decrease was more than made 
up by the increased production of the 
gold lodes, which now yield almost as 
much as the placers. 

Production of placer gold from the 
vicinity of Fairbanks and from Seward 
Peninsula was reduced to some extent 
as a result of negotiations and prepara- 
tion for more active future work by 
some of the principal operators. Ex- 
tensive preparation for future mining is 
being made at Fairbanks and will not 
be completed for at least two years. 
As a result of economies and improve- 
ments in mining in these two regions, it 
seems probable that the production of 
placer gold will be stabilized if not 
increased. It is of interest to note that 
the production from dredges in 1925 
was greater than in 1924. 

Increase in the value of the mineral 
output of Alaska in 1925, as in 1924, 
resulted largely from the increase in 
the value of copper and took place in 
spite of the fact that less copper was 
produced in 1925 than in 1924. 


Western Apex Reported to Have 
Good Ore Showings 


According to a _ recent statement, 
credited to George W. Long, general 
manager of the Western Apex mine, 
Oatman, Ariz., the property has good 
ore showings on the 700-ft. drift. In 
the extension of the east drift on this 
level the vein is said to be continuing 
both in length and width, and the face 
is showing a full breast of ore, with 
neither wall in sight. Crosscutting has 
disclosed the fact that the ore measure 
is 12 ft. wide from wall to wall. 

The two main ore faces on the 700-ft. 
level are now over 675 ft. apart, with 
a continuous body of ore uncovered for 
a length of 665 ft., and it is anticipated 
this shoot will have a length of possibly 
1,500 ft. The Western Apex was form- 
erly the United Western Mines, reor- 
ganized. 


Jack Waite Milling 150 Tons 
per Day 


The latest addition to the list of pro- 
ducing mines of the Coeur d’Alene dis- 
trict, Idaho, is the Jack Waite, situated 
in the North Side section. Control of 
the stock of the Jack Waite Mining Co. 
was obtained last fall by M. L. Savage 
and W. W. Papesh, of Kellogg, Idaho. 
Under the management of Mr. Savage 
the mine has been equipped with a 
300-ton mill and all other facilities for 
production. Although the mine has 
made shipments of crude ore at irregu- 
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lar intervals for many years, its remote 
location from railroad transportation 
proved a barrier to steady and profit- 
able production. Through co-operation 
with the Mountain Lumber Co., the 
management has secured railroad trans- 
portation to within three miles of the 
mill, An aérial tramway 1,000 ft. long 
delivers the ore from the mine to the 
mill. Operation started recently on a 
basis of 150 tons per day, which will 
gradually be increased to 300 tons. The 
ore is lead with low silver content. 


Alaska Juneau in July 


Alaska Juneau in July, 1926, mined 
and trammed 275,100 tons, from which 
was received $149,000, or 54.16c. per 
ton, at a cost of $137,900, or 50.12c. per 
ton, leaving an operating profit of 
$11,100 or 4.04c. per ton. Other ex- 
penditures and accrued charges totaled 
$30,300, leaving a deficit of $19,200 for 
the month. Addition to the milling 
plant is about 83 per cent completed and 
Ebner preliminary work about 88 per 
cent completed. 


Marquette Range Mines 
Low-Grade Ore 


The Empire mine, in the Palmer field, 
on the Marquette range, Michigan, idle 
for several years, has resumed the ship- 
ping of low-grade siliceous iron ores. 
The lease is now held by the Clement K. 
Quinn Ore Co. A new crushing plant 
and other new equipment have just 
been installed, and the operators ex- 
pect to get out a substantial tonnage 
before navigation closes on the Lakes. 

Four steam shovels are busy remov- 
ing overburden at the Volunteer mine 
of Pickands, Mather & Co., near 
Palmer, on the Marquette range, so 
that mining can be started by the first 
of September. The A. Guthrie Co., of 
St. Paul, has a contract to remove over 
400,000 cu.yd. of overbuden, and this 
work will be continued even after min- 
ing starts. The pit will be the largest 
on the Marquette range and will fur- 
nish low-grade siliceous iron ores. A 
large crushing plant has been erected, 
and a new 120-ton steam shovel is on 
the property. The crusher will have a 
capacity of 400,000 tons per season. 


Gilbert Mammoth Last Hope 
Suspends Operations 


The Gilbert Mammoth Last Hope 
Mines Co., Gilbert, Nev., the principal 
company of the Gilbert district, has 
suspended operations. Its suspension 
is not caused by lack of money, as the 
treasury is said to be well financed, but 
is understood to be due to a disagree- 
ment among stockholders over distribu- 
tion of promotion stock. It will be re- 
called that the Gilbert district is about 
29 miles westerly from Tonopah, Nev., 
and was widely advertised as a second 
Goldfield a year ago. Considerable de- 
velopment work, along a 10 mile area 
of mineralization, has failed to disclose 
a commercial orebody. 

The Gilbert Mammoth Last Hope 
mine has reached a depth of several 
hundred feet on the vein; numerous 
small ore occurrences have been found 
and some shipments made. 
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Triple Tragedy Over 
Mining Claims 


Three mining men, Victor Shimon- 
aieff, T. Shastin, and H. Clark, all of 
Oakland, Calif., and two of whom are 
said to have been mining students at 
the University of California, were shot 
and killed on Aug. 16, 1926, by Paul 
Baran, a prospector and miner, in a 
controversy over certain mining claims 
near Briceburg, Mariposa County, Calif. 
The three men had been working for 
Baran on his claim for over a month 
previous, but the details of the tragedy 
are lacking. 


Arizona Mines and Railroads Will 
Pay Over 50 Per Cent of the 
State Tax 


Arizona mines and railroads will pay 
56.66 per cent of all state taxes this 
year, according to a recently published 
detailed statement of the assessed valu- 
ations on state properties. The total 
tax arrived at by the State Board of 
Equalization amounts to 66c. on every 
$100 valuation for the fiscal year 
1926-27. 

Of fifteen principal classifications, 
eight will show increases and seven 
decreases. The two heaviest increases 
in valuations this year were on mining 
property and railroads. Together they 
account for $11,438,679 of the total in- 
crease of $13,677,189. All forms of 
mining property this year will pay an 
increase of $10,223,280, and the rail- 
roads an increase of $1,213,397. 


Tax on Michigan Copper Mines 
May Be Lowered 


At the opening of tax hearings before 
the Michigan State Beard of Equaliza- 
tion at Lansing, the chairman of the 
State Tax Commission reported that the 
commission had recommended reduced 
valuations in upper Michigan mining 
counties because the industry there is 
at low ebb. Generally, the highest 
grades of ore are being worked, and it 
will be necessary in the next few years 
to utilize the lower grades. 


Water Shortage at Joplin 
Ended by Rains 


Danger of any considerable shutdown 
of mines in the Joplin-Miami field be- 
cause of lack of water was ended the 
week of Aug. 16 when heavy rains fell 
over the entire district. Several mines 
that already had been forced down will 
resume operation. 


Canadian Cobalt Production 
Increases 


The production of cobalt in Canada 
during 1925 was 1,116,492 lb., valued 
at $2,328,517, as against 948,704 Ib., 
valued at $1,682,395, in 1924, according 
to a report just issued by the Mining, 
Metallurgical and Chemical Branch of 
the Dominion Bureau of Statistics at 
Ottawa. This production figure in- 
cludes the cobalt content of the various 
cobalt products sold by the South On- 
tario smelters, added to the cobalt con- 
tent of the ores and residues exported 
for treatment in foreign smelters, and 
the value given is the net received. 
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Toronto Letter 


By Our Special Correspondent for 
Northern Ontario 


Dome Drops Howey Options, as 
Gold Distribution Is Erratic 
—tLa Rose Reorganizes 


The Dome Mines, Ltd., of South Por- 
cupine, has definitely announced the 
dropping of its option on the Howey 
Gold Mines, in Red Lake. The news 
was not unexpected, because it has been 
known for some time that the diamond 
drilling, though interesting, showed an 
erratic distribution of gold and indi- 
cated, as far as Dome officials were 
concerned, that the property, while 
showing possibilities of a mine, did not 
justify a compliance with the terms of 
the option, which called for $500,000 
to the vendors and $1,000,000 for the 
treasury for a 75 per cent interest. To 
date Dome has spent approximately 
$150,000, of which $50,000 represents 
payments on account of purchase price. 
Well-informed men believe that there 
is probably a mine in the Howey and 
that Jack Hammell, who has been re- 
sponsible for the destinies of the com- 
pany since its inception, will be able to 
make a satisfactory arrangement with 
other interests. At the time the Dome 


announcement was made, the McIntyre. 


annual report appeared and stated that 
the company’s development in Red Lake 
had not disclosed anything of much 
value. The McIntyre owns a 90 per 
cent interest in the ground adjoining 
the Howey. Since the report was writ- 
ten another surface discovery has been 
made, but little information is as yet 
available regarding it. 


McINTYRE MILLS LOWER GRADE ORE 


The annual report of the McIntyre 
was about as expected and showed that 
for the year ended June 30, 460,909 
tons, of an average grade of $8.72, was 
treated. This is an increase of 60,000 
tons and a drop of 71c. in grade. The 
recovery was $3,804,744, an increase of 
$260,000. 

The companies known as the Bickell 
group consist of the McIntyre, Castle- 
Trethewey, Capital, Blue Diamond Coal, 
and Temiskaming, and their financial 
years all end on June 30. The report 
of the Castle-Trethewey shows a reve- 
nue for the year of $687,829, an in- 
crease of $45,000. During the year the 
mill treated 34,425 tons, with an aver- 
age recovery of 29 oz. per ton, a total 
of 999,234 oz. Ore reserves amount to 
86,615 tons, with an average grade of 
31.2 oz. 

On the Capital Silver only surface 
operations are being conducted at the 
present time. The report states that 
“important and favorable developments 
are under way on claims bordering the 
Capitol ground and the results of such 
work may have an important bearing 
on our future policy.” The financial re- 
port shows current assets over liabil- 
ities of $238,000. 

No operations were carried on at the 
Temiskaming during the year, and the 
expense of keeping up the property 
showed a deficit of $5,372. 

At the Blue Diamond Coal the deficit 
was $70,967, as compared with a deficit 
of $124,940 in the previous year. The 
balance sheet shows current assets of 
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$174,606 and 
$350,222. 


ALDERSON-McKay STARTS SINKING 


Sinking has been started on the 
Alderson-McKay properties in Quebec. 
A complete mining plant has been in- 
stalled and the shaft will be sunk to a 
depth of 250 ft. Operators expect to 
encounter the ore at 125 ft. Diamond- 
drilling results indicate that this shaft 
will be one of the most important pieces 
of work in the Quebec field, as solid ore- 
bodies having width up to 50 ft. have 
been intercepted. 

On the Waite-Montgomery property 
magnetometric surveys have indicated 
the presence of seven additional areas 
of mineralization, according to a recent 
report. Arrangements have been made 
to prospect these by the electrical 
method, and if the indications are suffi- 
ciently favorable they will be diamond 
drilled. Both of these properties are 
controlled by N. A. Timmins, and it is 
reported that these properties, together 
with Mr. Timmins’ other holdings in 
Quebec, exclusive of his Noranda inter- 
est, may be amalgamated into one com- 
pany. N. A. Timmins has taken an- 
other option, consisting of 2,000 acres 
in Montbray Township, the price of 
which is understood to be $160,000 for a 
four-fifths interest. 


current liabilities of 


LA Rose Houps SPECIAL MEETING 


Shareholders of La Rose Mines, Cobalt, 
Ont., held a special general meeting on 
Aug. 25, for the purpose of ratifying 
a reorganization and the transfer of the 
assets of the company to a new com- 
pany to be known as La Rose-Rouyn 
Mines, Ltd. The new company will 
have an authorized capital of 3,000,000 
shares of no par value, and the prop- 
erties will be transferred in considera- 
tion of 750,000 shares of stock of the 
company. Shareholders had been given 
the option, good until Aug. 25, to pur- 
chase treasury shares in the new com- 
pany at 15c. per share. If the share- 
holders subscribe for 200,000 shares, 
which money is essential to pay off the 
pressing obligations of the company, 
an underwriting syndicate will take up 
500,000 shares at 20c. a share. 

The La Rose Mines was the original 
discovery in the Cobalt camp and was 
for many years one of the famous pro- 
ducers, with a total output of approxi- 
mately 25,000,000 oz. of silver. It has 
several properties in the Cobalt camp 
and also has some well-located claims 
in the new Rouyn district of Quebec, on 
which some promising discoveries have 
been made. 


ONTARIO JULY GOLD PRODUCTION 


The monthly report on the output of 
Ontario gold mines shows a production 
for July of $2,263,023, as compared 
with $2,537,860 in June. There was 
milled a total of 285,075 tons, showing 
a recovery of $7.93 a ton. In the Porcu- 
pine district 243,760 tons was milled, 
the recovery being $1,715,954, or an 
average of $7.05 a ton. In Kirkland 
41,315 tons was treated, the recovery 
being $547,069, an average of $13.30 a 
ton. The Hollinger and the McIntyre 
were the two largest producers in the 
Porcupine camp and the Lake Shore and 
the Wright-Hargreaves the two largest 
in the Kirkland camp. 
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Broken Hill Field Confined to 
One Main Lode 


Melbourne, July 26—Broken Hill is an 
outstanding example of a mining field 
where profitable operations are confined 
to a comparatively small area. Many 
attempts have been made to develop 
areas awav from the main line of lode, 
but no deposit of any importance has 
yet been disclosed. Several of the 
larger companies operating on the main 
lode have taken up the outside show- 
ings from time to time, but the Pin- 
nacles, 10 miles southwest of the town 
and owned by the Junction North, is 
the only property on which any serious 
work is being done today. There is a 
strong belief that the main lode con- 
tinues north and south from the points 
at which it is being worked in the North 
and Zinc Corporation mines _ respec- 
tively, and the blocks immediately ad- 
joining these properties are looked 
upon very favorably by some investors, 
but it is recognized that a large sum of 
money will be necessary for explora- 
tion work. 

The Amalgamated Broken Hill Silver 
Lead Mining Co., No Liability, has re- 
cently been registered with a capital 
of £300,000 in 600,000 shares of 10s. 
each. A total of 360,000 shares paid 
up to 7s. is being issued for the rights 
over 440 acres of mineral leases embrac- 
ing the Great Western, Great North- 
ern, and Centennial mines, and 140,000 
shares are being offered for subscrip- 
tion. 

W. H. Cundy, mining engineer, has 
furnished exhaustive reports on these 
properties. The Great Western mine is 
about 6 miles northwest from the town. 
Several shafts have been sunk. The 
engine shaft is 110 ft. deep and is con- 
nected with a vertical shaft 40 ft. south 
and 50 ft. deep. The whip shaft, 80 
ft. deep, is 165 ft. south of the engine 
shaft and connected with the open-cut 
workings at 40 ft. The lode has been 
worked for a length of 360 ft. on an ore 
channel varying from 4 ft. to 10 ft. 
wide carrying in places high-grade car- 
bonate ore with veins and streaks of 
galena. About 300 ft. south of the whip 
shaft a main shaft has been sunk to 
200 ft. and 150 ft. west of the lode. 
“As the ore taken out has carried high 
values,” Mr. Cundy says, “it appears 
evident that if the necessary capital is 
made available to develop the property 
adequately, large and payable orebodies 
should be opened up.” 

The Great Northern Blocks are im- 
mediately north of and adjoining the 
North Broken Hill mine. They occupy 
the’ area which includes the north ex- 
tension of the western branch of the 
famous Broken Hill main lode. Much 
discussion has taken place for years in 
regard to the actual position of the 
north extension of the lode. E. C. 
Andrews, in his recent report on the 
Broken Hill field, contends that the east 
branch (footwall) of the lode trends 
eastward, via the North Extended, Im- 
perial, Cosgroves, and Round Hill 
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mines, while the western branch (hang- 
ing wall) trends northwesterly through 
leases Nos. 3 and 239, owned by the 
Amalgamated Broken Hill S. L. Co., and 
going farther north includes the Silver 
Hill, Potosi, and Silver Peak mines. 
There is strong evidence, however, that, 
in addition to the east and west branch 
lodes, there is a main center line which 
takes a midway course, passing through 
the east side of the company’s Block 3. 
So far as can be learned the center lode 
has a dip to the west which will take 
it right through two of the Amalga- 
mated company’s blocks at a depth, so 
that, in addition to having the western 
branch lode running through their 
leases, the main lode will be available 
at a depth. Only a small amount of 
work has been done on the western lode 
by shallow shafts and open trenches, 
and why more extensive operations 
have not been carried on is almost un- 
accountable. Recently three diamond- 
drill bores were put down on Lease 
No. 3, and disglosed ore at 402 ft. 
520 ft., 626 ft., 802 ft., and 1,002 ft. 
No. 3 bore, it appears, became unwork- 
able at 1,482 ft., with the appliances at 
hand, but it should have been continued 
deeper to reach the main center lode. 


Nacozari Consolidated 
Prospecting with Diamond Drills 


Exploration by diamond drilling, un- 
der contract, has been in progress at 
the properties of the Nacozari Consoli- 
dated Copper Co., Nacozari, Sonora, 
Mexico, since February of this year, 
with gratifying results. The properties 
are 75 miles south of Douglas, Ariz., in 
Sonora, adjacent to the Pilares mine of 
the Moctezuma Copper Co. 

Work with only one drill has been 
confined to La Pagadora group of 
claims, but another machine and equip- 
ment is now being installed at the com- 
pany’s Beaumont property. On July 15, 
a total of 2,037 ft. had been drilled in 
five holes at La Pagadora, the greatest 
vertical depth being 560 ft. Assays of 
the sludge or drill cuttings are taken 
systematically every five feet. The en- 
‘tire length of each of the five holes 
drilled has disclosed a continuous cop- 
per mineralization in the form of 
‘chalcopyrite, which, at certain hori- 
zons, constitutes commercial orebodies 
of varying thickness. 

Upon the completion of the No. 5 
‘drill hole, the diamond drilling will have 
explored the Pagadora deposit for a 
‘distance along its strike, or length, of 
1,000 ft., and will have crosscut the de- 
posit a distance of 500 ft. 

Various horizons of “pay ore” have 
‘been encountered with the drill, but as 
this first work is intended mainly as 
“scout” holes, estimates of assured ore 
tonnage will not be made until further 
drilling more clearly defines the loca- 
‘tion and extent of the ore. Sufficient 
work has been done, however, to justify 
the statement that this one group, with 
proper development and adequate equip- 
ment, will make a copper mine. Ideal 
conditions exist for mining this de- 
posit by steam shovel. A good supply 
of water for concentrating purposes 
flows from the main tunnel the year 
around. The oil-flotation process justi- 


fies the expectation of a 90 per cent 
‘mill recovery. 
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Golden Horseshoe May Be 
Refinanced—Burma Opens 
Rich Orebody—Tin Advances 


London, Aug. 10.—AIt is said that 
mines die hard. Cynically said by 
shareholders, who allege that the direc- 
tors wish to continue occupying lucra- 
tive positions; seriously said by direc- 
tors, because, Micawber-like, they are 
always expecting something to turn up. 
But the economic factor cannot be 
ignored, and this has been proved in 
the case of the Golden Horseshoe Es- 
tates (Western Australia). High work- 
ing expenses and the loss of the gold 
premium would necessitate now a yield 
of 11 dwt. at least, whereas the average 
of the 496,000 tons of ore in reserve 
is only 8 dwt. The mine has already 
received a small amount of state aid, 
and more is requested. The Western 
Australian Government, however, pos- 
sibly because it thinks it would be un- 
wise to subsidize an undertaking which 
is more or less of a lottery, at the ex- 
pense of other industries, wished to 
become better acquainted with the pros- 
pects. It therefore appointed the State 
Mining Engineer (Mr. Montgomery) to 
report upon the property. This has 
been done, and the conclusions are in- 
teresting. In the first place, Mr. Mont- 
gomery states that the position of the 
mine is hopeless, unless there is great 
alteration in the policy pursued by the 
company in recent years. He says that 
to put the mine into a good position 
from £100,000 to £150,000 would be re- 
quired. “The mine thoroughly war- 
rants it,” he adds, and he also thinks 
the shareholders do not appreciate the 
value of their property. Having con- 
sidered this report, the directors have 
dispatched the managing director, E. 
Protheroe Jones, to Australia to see 
whether arrangements can be made 
with the government for resuming min- 
ing operations. 

News of important developments is 
cabled from the Burma Corporation 
Mine. It had been imagined in some 
quarters that the extent of the China- 
man lode was known. Apparently this 
was incorrect, for a crosscut on No. 8 
level at 928 ft. south has intersected the 
body, disclosing 624 ft. of ore averag- 
ing 23.8 oz. silver, 34.4 per cent lead, 
and 16.4 per cent zinc. A crosscut in a 
similar position on the level above dis- 
closed a like width of ore averaging 
34.3 oz. silver, 39.6 per cent lead, and 
11.9 per cent zinc. The silver and lead 
contents are very high, though not so 
good as on No. 7, whereas the zinc is 
substantially better. At first the 
shares rose on the news, but as the 
price of silver fell as a result of the 
Indian Currency Commission report the 
effect of the discovery has been vir- 
tually nil. 

A very encouraging statement was 
made yesterday by Sir Frederick Mills, 
at the annual meeting of the Chemical 
& Metallurgical Corporation. Previ- 
ously, he said, the company’s processes 
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aimed only at the treatment of com- 
plex ores, but by reason of the reduced 
costs which are possible by the sale of 
by-products, and the ability to obtain 
cheap salt, the scope of the company’s 
field of operations has been much in- 
creased, and it is now able to treat not 
only complex ores but also many grades 
of straight lead ores in competition 
with the lead smelter. “For every 100 
ons of material imported a _ lead 
smelter has not more than 50 tons of 
product to sell, whereas in our case for 
every 100 tons of material imported 
we shall have probably nearly 100 tons 
to sell.” 

The price of tin is over £298 per ton, 
and there is an incipient boom in the 
share market, large purchases being 
made both on home and Eastern ac- 
count. 


French Iron and Steel Industry 
Continues Record Activity 


Production of iron and _ steel in 
France is continuing at record levels, 
and domestic buying during July was 
stronger in anticipation of advances in 
prices, says the U. S. Department of 
Commerce. During June _ 778,000 
metric tons of pig iron and 694,000 
tons of steel ingots and castings were 
produced, which latter establishes a 
record. These compare with May 
figures of 782,599 and 667,149 tons re- 
spectively, and figures for the first six 
months of 1926 were 4,570,000 and 4,- 
061,000 tons respectively, as compared 
with 4,091,000 and 3,567,000 tons re- 
spectively for the corresponding period 
last year. There were also a record 
number of blast furnaces in operation 
on July 1, 153, with 27 ready for blow- 
ing in and 37 under construction and 
repair. If the present rate of produc- 
tion is maintained through the re- 
mainder of this year, production will 
exceed the combined output of France 
and Lorraine in 1913. 


La Bessie Way Mine to Make 
Shipments Soon 


Development work at La Bessie Way 
mine under the direction of T. P. Bine- 
gar, Tucson, Ariz., has progressed to 
the point where substantial ore ship- 
ments are to be made this fall. The 
mine is sixteen miles from Alamos in 
the west central part of the Alamos dis- 
trict, Sonora, Mexico. Alamos is on 
the Southern Pacific of Mexico, and 
freighting from the mine to the railroad 
is $3.50 per ton. The mine is at an al- 
titude of 3,000 ft., with good climate, 
plenty of wood for fuel and mine tim- 
ber, and ample supply of water and 
labor. 

The mineralized zone is about 100 
ft. wide and 3,000 ft. long, developed by 
600 ft. of tunnels, drifts, crosscuts, and 
shallow shafts. The main high-grade 
orebody is 3 to 15 ft. wide, and carries 
fair values in gold and silver, but is 
rich in lead. An old shaft was discov- 
ered last January which has been filled 
with earth and rock and overgrown with 
bushes. This shaft was cleaned out and 
was bottomed at 35 ft. in solid galena. 
Development work will progress coin- 
cident with shipments this fall. 
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J apanese Entertain Mining Engineers 
at Sesquicentennial 


Dr. Yokobori Tells Guests of Advance in Mining in the Islands— 
Good Feeling Existing Between Two Countries 


T THE INVITATION of Iwao Nishi, 
Commissioner General of the Japa- 
nese Government to the Sesquicenten- 
nial International Exposition, a group 
of mining engineers from Philadelphia 
and New York gathered in Philadelphia 
on Aug. 21 to meet Dr. J. Yokobori, 
M. E., and representative of the Mine 
Owners’ Association of Japan. After a 
reception at the Exposition grounds the 
guests inspected the mine exhibit of the 
Mine Owners’ Association of Japan. 
Among the exhibits were excellent 
samples of gold, copper, iron, tin, zinc- 
lead, tungsten, and arsenic ores; speci- 
mens of pig iron; copper cathodes; 
brass and copper products; tungsten 
products; zinc in the form of slabs, 
sheets, and dust; arsenic, in refined 
form and as calcium arsenate; silicon- 
bronze trolley wire, size 000; sulphur; 
coal; and petroleum, both crude and 
refined. An ingenious peg model of the 
Kurokawa oil field, operated by the 
Nippon Oil Co., attracted considerable 
attention of the casual visitors. The 
mineral section was an important fea- 
ture of the Japanese exhibit, which, 
incidentally, was probably more com- 
prehensive than that of any other 
foreign country at the exposition. 


Luncheon was provided at the Uni- 
versity Club of Philadelphia, after 
which Dr. Yokobori gave an interesting 
and enlightening talk, explaining the 
general features of the history and 
the achievements of mining in Japan. 
Dr. Yokobori stated that the great 
progress of the mining industries in 
Japan was attributable to favorable 
government legislation and to modern 
engineering achievement. Japan has 
forged ahead by leaps and bounds in 
utilizing natural resources of the coun- 
try. He concluded his speech by stating 
that Japan had learned much from 
Americans, especially from those con- 
nected with the mining industries and 
allied enterprises in the United States; 
and expressed the sentiment that men in 
the mining circles in Japan are deeply 
indebted as well as thankful for the 
friendly attitude that American engi- 
neers have always displayed. In behalf 
of Japanese interested in mining, 
Dr. Yokobori tendered sincere appre- 
ciation to the American guests, and ex- 
pressed the wish that the present com- 
ity existing between the two countries 
continue in a lasting friendship, the 
result of which will be mutually advan- 
tageous to both nations. 


-—— 


Will Confer on Mineral Fertilizers 
at Williamstown 


A conference on mineral raw mate- 
rials required in the manufacture of 
fertilizers was held in connection with 
the annual meeting of the Institute 
of Politics, at Williams College, Wil- 
liamstown, Mass., on Aug. 12, 13 and 14. 

Charles H. MacDowell, president of 
the Armour Fertilizer Works, Chicago, 
has been selected by the institute as 
chairman. Charles J. Brand, executive 
secretary and treasurer of the National 
Fertilizer Association, spoke on “The 
Economics of the Fertilizer Industry” 
on Aug. 12. 


Canadian Iron and Steel 
Production on Upward Trend 


A review of iron and steel manufac- 
ture in Canada for the first half of 1926 
shows a decidedly upward trend, ac- 
cording to advices to the U. S. Depart- 
ment of Commerce. Conditions have 
improved from month to month in all 
lines, and the feeling seems to prevail 
that some sections of the industry in 
Canada are on the threshold of a record 
year of prosperity. Implement plants 
in Ontario are operating two shifts, and 
one company which had 1,800 employees 
at this time last year now has 3,000. 
This improvement in the iron and steel 
industry is consistent with the better- 
ment of general business in Canada. 


Taking the Dominion as a whole, it is 
claimed that sales now are running 
about 20 per cent above those of July, 
1925, and that there is not a province 
in Canada, with the exception of New 
Brunswick, that is not from 15 to 25 
per cent better off than at this time last 
year. 


Increased Sales of Crude Barite 


Statistics compiled by the U. S. 
Bureau of Mines show sales of crude 
barite amounting to 228,063 short tons, 
valued at $1,703,097, in 1925—a gain of 
16 per cent in quantity and 10% per 
cent in value as compared with 1924. 
Though the total value of sales in- 
creased, the average selling value, f.o.hk. 
at mine, dropped from $7.85 to $7.47 a 
short ton. Missouri was the largest 
producer, shipping 44 per cent of the 
country’s total output; Georgia ranked 
second, and Tennessee third. 


Mine Safety Meeting at Ironwood, 
Mich., Aug. 19 and 29 


The Lake Superior mine safety sec- 
tion of the National Safety Council 
held its annual meeting at Ironwood, 
Mich., Aug. 19 and 20. Visits to various 
mines on the Gogebic iron range were 
made. Ten papers bearing on safety 
methods in the mining industry were 
given at the business sessions. 
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Australian Gold Mining Faces 
Political and Economic Problems 


K. B. Edwards Says These Outweigh 
Technical Difficulties—Flotation 
May Supersede Cyanide 


In a statement made in Melbourne 
regarding the future of mining in 
Australia, Dr. K. B. Edwards, a director 
of the Golden Perseverance Mining Co., 
who has been visiting the Australian 
gold fields for several months and is 
about to return to London, said: 

“The state of the industry is by no 
means hopeless if it is realized that 
fresh capital must be put into the in- 
dustry. Such capital must have a rea- 
sonable interest and must be secured as 
far as a complete return of money in- 
vested is concerned. To obtain this, 
co-operation of the government, the 
workers, and the management is abso- 
lutely necessary. Any assistance by 
means of cheap power or other means 
is welcome, but above all, stability 
is essential. The mining industry of 
Western Australia probably employs 
more labor in proportion to the return 
to the capitalist than any other indus- 
try, and certainly more than any other 
primary industry. The efficiency of this 
labor is therefore of vital importance, 
and the wage as a figure has little or 
no significance. What is vital is the 
cost of production. The policy of rais- 
ing wages without any regard to out- 
put is only possible in a protected in- 
dustry. 

“As far as technical treatment is con- 
cerned, I have found one or two points 
in the treatment on the Boulder Perse- 
verence mine which are _ sufficiently 
important for me to authorize the ex- 
penditure of considerable sums of 
money as capital expenditure. In ex- 
pending this money I am taking a risk 
under the present conditions, but I am 
taking this risk as I feel convinced that 
the common sense of the community 
will insist on those mines which show 
enterprise having a square deal. With 
regard to flotation, this is theoretically 
excellent. What is needed is the prac- 
tical demonstration on a large scale, as 
the possibilities can only be proved by 
running a fair scale plant alongside the 
present process and comparing the ac- 
tual costs and gold recovered. Which- 
ever company can do this will settle 
the problem once for all, not only for 
Kalgoorlie but for most of the sulphide 
gold ores of Western Australia. I will 
say no more than that I am attempting 
to get this scheme carried out. The 
political and economic problems are, in 
my opinion, more difficult than either 
the mining or treatment questions, and 
unless the position is stabilized the gold- 
mining industry cannot long survive.” 


Butte Copper Mines Featured in 
“The Story of Copper” 


The base of filming the educational 
picture, “The Story of Copper,” has 
now been transferred to Butte, where 
camera men and engineers of the U. S. 
Bureau of Mines will “shoot” pictures 
of underground and surface workings 
and will include views of Butte and the 
Washoe smelter at Anaconda. The ex- 
penses are being paid by Stephen Birch, 
president of the Kennecott Copper Co. 
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People You Should Know About 





L. D. Huntoon is making a profes- 
sional visit to Pioche, Nev. a 

F. W. Bradley, of San Francisco, is 
spending his vacation at Alta, Calif. 

T. S. Woods, president of the Frank- 
lin Mining Co., recently visited Hough- 
ton, Mich. 

E. J. Raddatz, president and manager 
of the Tintic Standard Mining Co., of 
Utah, was in Butte, Mont., recently. 

G. W. Holland, of the Conservation 
Branch of the U. S. Geological Survey, 
recently made phosphate investigations 
in Florida. 

L. P. Yandell, of New York, presi- 
dent of the Mohawk Mining Co., re- 
cently visited the properties of the 
company, at Mohawk, Mich. 

D. J. Fisher, of the Geologic Branch 
of the U. S. Geological Survey, has 
reached Green River, Utah, to resume 
work on the Book Cliffs project. 

H. C. Carlisle, mining engineer, of 
San Francisco, has just returned from 
Tonopah, Nev., where he has charge of 
the operations of the Tonopah Mining 
Co. 

R. H. Hutchinson, for several years 
instructor at the Sudbury Mining 
School, has been engaged by the Con- 
iagas Mines, of Cobalt, as a field engi- 
neer. 

Willard Hales has been appointed 
assistant superintendent in charge of 
operations at the old Tybo mine, 60 
miles easterly from Tonopah, Nev., 
under W. H. Blackburn. 

D. D. Muir, Jr., manager of the Utah 
department of the United States 
Smelting, Refining & Mining Co., is 
back in Salt Lake after a short vaca- 
tion trip to southern Utah. 

J. O. Elton, manager, and Paul Bil- 
lingsley, chief geologist, of the Inter- 
national Smelting Co. of Salt Lake City, 
are in Butte in conference with execu- 
tive officers of the company. 

Walter C. Smith has resigned as met- 
allurgist with the Baltimore Copper 
Smelting & Rolling Co., Baltimore, Md., 
to accept a position as metallurgist 
with the Primos Co., Philadelphia, Pa. 

H. E. Marsh, superintendent of the 
Mabel mine of the West End Consoli- 
dated Mining Co., near Mina, Nev., has 
returned to the mine after an absence 
of several weeks in southern California. 

E. C. Davis, for many years con- 
nected with the Montana Hardware Co. 
(W. A. Clark estate), has been ap- 
pointed manager of the Elk Park prop- 
erties of the Ardsley Butte Mining 
Corporation. 

J. C. Seoles, formerly assayer with 
the Mason Valley Mines Co., in Nevada, 
is on his way to Fairbanks, Alaska, 
where Mr. Scoles has accepted the posi- 
tion of assistant professor of mining at 
the government school. 

T. W. Stanton, of the Geologic 
Branch of the U. S. Geological Survey, 
has joined N. H. Darton at Del Rio, 
Tex., for work on the Comanche of 
the High Plains of western Texas. He 
will be gone about a month. 

S. J. Schofield has made an examina- 
tion of the Kirby mine, at Riondel, B. C. 


The Kirby adjoins the Bluebel’, which 
recently has been shipping at the rate 
of more than 100 tons per day to the 
custom concentrator at Trail. 


S. F. Shaw is completing an engage- 
ment with the Roxana Petroleum Cor- 
poration, in Oklahoma, where the Shaw 
method of air and gas lift has been in- 
stailed at several wells and large in- 
creases of production obtained. 


W. J. Hamilton, formerly general 
manager of the Cerro de Pasco Corpo- 
ration and now consulting engineer for 
the company, with headquarters in 
Montreal, Canada, has been visiting 
mines in Chihuahua, Mexico, and Bis- 
bee, Ariz. 





Waldemar Lindgren 


Waldemar Lindgren, well-known geol- 
ogist and head of the mining course at 
the Massachusetts Institute of Tech- 
nology, is in Butte, Mont. 


G. St. J. Perrott, an explosives 
chemist on the staff of the Bureau of 
Mines, is to visit the United Kingdom, 
France, Belgium and Germany to in- 
quire into the methods used in those 
countries in the handling and testing of 
explosives. 


L. O. Howard, dean of the School of 
Mines and Geology, Pullman, Wash., 
has resigned and accepted a tempo- 
rary appointment to give a course of 
lectures in non-ferrous metallurgy at 
the South Dakota School of Mines, 
Rapid City, S. D. 

L. G. Westgate, of the Geologic 
Branch of the U. S. Geological Survey, 
recently left Delaware, Ohio, to com- 
plete his study of the geology and ore 
deposits of the Pioche mining region, 
in Nevada. He will be in the field 
until early September. 

Reinhardt Thiessen, who has spent 
more than a year in England working 
with the British on studies of the 
microstructure of coke, has completed 
his assignment and will return to this 
country to resume his place on the 
staff of the U. S. Bureau of Mines. 
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J. O. Elton, manager of the Inter- 
navional Smelting Co., recently visited 
Rico, Colo., where he found work on 
the new flotation plant of the company 
making excellent headway. Mr. Elton 
is confident that the 250-ton plant will 
be ready for operations per schedule on 
Sept. 1. 

L. C. Penhoel, president of the South- 
western Engineering Corporation, of 
Los Angeles, has returned to that city 
from a visit to the Cabrita mine, in 
Chihuahua, Mexico, where a _ recent 
strike of good shipping ore was made. 
Mr. Penhoel is a director in the mining 
company. 

Paul L. Vaudoit, formerly associate 
engineer for the petroleum division, U. 
S. Bureau of Mines, Dallas office, has 
joined the Roxana Petroleum Corpora- 
tion as field engineer and advisor in the 
production department of the Gulf 
Coastal division, with headquarters at 
Houston, Tex. 

P. D. Ahier, who for the last seven 
years had held the position of general 
manager of the group of mines owned 
by the Anglo-Greek Magnesite Co., 
Ltd., in Greece, has resigned his posi- 
tion and has sailed for British Columbia 
to examine mining properties on behalf 
of British interests. 

J. A. Norden, superintendent of the 
Utah-Apex Mining Co., has returned to 
Bingham from a two weeks’ visit to 
Fall River and Boston, Mass., head- 
quarters of his company. The new 600- 
ton flotation plant of the company will 
be ready to go into commission some- 
time in September. 

J. W. Gillingham and W. W. Wishon, 
mining engineers and geologists, have 
opened offices at Kingman, Ariz., as 
professional consultants. Mr. Gilling- 
ham was formerly for some years with 
the Copper Queen, at Bisbee, and Mr. 
Wishon has acted as superintendent for 
several small properties in Butte, Mont., 
notably the Speculator, now the North 
Butte. 


I. G. Madgwick, petroleum technolo- 
gist, has been appointed by the Can- 
adian Government to assist in the su- 
pervision of the development of oil 
properties leased from the government 
in Alberta. Mr. Madgwick is an 
Englishman, with experience in prac- 
tically every oil field in the world. He 
was formerly in charge of the Petrol- 
eum Department of Birmingham Uni- 
versity. 

H. M.. Taberer, who is chief native 
labor adviser to the Transvaal Chamber 
of Mines, recently exhibited his great 
motion picture, “From Red Blanket to 
Civilization,” at Queenstown, Cape 
Colony, South Africa. This film created 
somewhat of a sensation at the Wem- 
bley Exhibition. Mr. Taberer was born 
in Cape Colony. He was graduated 
with honors and with a bachelor of 
arts degree at Oxford. 


——<$<$< j= ——___ 


Obituary 


Siegfried Pels, of Hamburg, Germany, 
and well known throughout the metal 
industries, died on July 27 at the age of 
sixty-five. He was a man of marked 
activity, honor, and popularity, and 
will be long remembered by all who 
came into contact with him. 
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Geology of the Ducktown Area 


Geology and Ore Deposits of the Duck- 
town Mining District, Tennessee. By 
W. H. Emmons and F. B. Laney, with 
the collaboration of Arthur Keith. 
Professional Paper 139, U. S. Geo- 
logical Survey, Washington. 

This paper is a welcome addition to our 
stock of carefully worked out and pre- 
sented studies of American mineral de- 
posits, especially so in view of the 
somewhat complex and confusing nature 
of the geological history. The district 
lies in the folded belt of the Appa- 
lachians, and the only formations in 
the neighborhood are of Pre-Cambrian 
and Lower Cambrian age. The Pre- 
Cambrian rocks are gneisses cut by 
igneous rocks; the Cambrian rocks are 
sandstones, conglomerates, and slates, 
with beds of limestone. All the rocks 
have been closely folded, presumably at 
the close of the Paleozoic, with attend- 
ant metamorphism and the production 
of silicates. 

In the limestone beds the production 
of lime silicates is especially marked. 
Such an interstratified bed or beds of 
limestone, deformed (by folding) and 
partially metamorphosed to lime sili- 
cates, has been replaced by later solu- 
tions which brought in the sulphides 
of copper, zinc, and lead which con- 
stitute the ores. There was some fault- 
ing, probably prior in large part to this 
ore deposition. The metamorphism is 
in large part, at least, widespread and 
regional; the ore deposition highly 
localized, as above stated. Hydro- 
thermal alteration in connection with 
the orebodies is conspicuous by its ab- 
sence. The orebodies have not been 
subject to the intense deformation 
which characterizes the inclosing rocks; 
and it is thought that they were formed 
at the close of the Paleozoic. Some 
miles .(12) southeast from Ducktown 
is a granitic intrusion of about this 
period which may represent magma 
similar to that which underlay the 
mining district at the time of ore 
deposition. 

The ore, therefore, contains a mix- 
ture of lime silicates and sulphides; but 
represents two distinct periods—a lime- 
silicate period (with which pyrite is 
closely connected), and a later crystal- 
lization of copper, zinc, and lead sul- 
phides with very abundant pyrrhotite. 
There is probably as much zinc as cop- 
per in the ore, but only one-tenth as 
much lead as zinc. Microscopic exam- 
ination shows mechanical crushing of 
the silicates before the sulphide injec- 
tion, indicating a considerable time 
gap. Pyrrhotite, chalcopyrite, sphal- 
erite, and galena are believed to have 
been contemporaneous; they have re- 
placed the silicates in part. According 
to Kemp’s view, however (published in 
1900), chalcopyrite was in part at least 
later than pyrrhotite. 

The ore-bearing area is near the cen- 
tral axis of a great anticlinorium. The 
larger ore deposits are faulted anti- 
clines or anticlinoria or faulted elon- 
gated domes. The ores have not formed 
in open spaces, but by replacement. 


Downward enrichment of the sul- 
phide ores was first recognized at Duck- 
town by Whitney in 1854. The black 
copper sulphides lie in a zone three or 
four feet thick, on the top of the pri- 
mary ore and below a leached gossan 
about 100 ft. thick. The secondary sul- 
phide zone was exhausted long ago. 
Excellent figures showing the relation 
of the different zones are shown. 

Especially are the authors to be con- 
gratulated at having separated the ear- 
lier lime-silicate period from the later 
metallic sulphide period, which they 
cite Kemp as having done earlier, but 
which they themselves did not do in 
their preliminary bulletin published in 
1911, if one may judge from the ab- 
stract of this bulletin in Lindgren’s 
Mineral Deposits (p. 735), (the re- 
viewer not having the bulletin in ques- 
tion at hand at the moment). Lindgren 
cites the metallic sulphides and the lime 
silicates as “practically contemporane- 
ous.” It now appears that they are very 
far from being that, but are of quite 
distinct stages or ages, a conclusion 
which the reviewer surmised from a 
trip underground in Ducktown a few 
years ago. This acceptance of contem- 
poraneity between silicates and sul- 
phides led Lindgren to place the Duck- 
town deposits in a particular class— 
“Deposits Due to Igneous Metasoma- 
tism Not Distinctly Related to Contacts,” 
together with the ores of the Boundary 
District in British Columbia, and of 
Franklin Furnace, in New Jersey. But 
the Ducktown ores, as ores, now appear 
not unusual, simply being a mixture of 
lead, zinc, and copper sulphides intro- 
duced into rocks which had undergone 
earlier widespread metamorphism: and 
the Franklin Furnace deposits, accord- 
ing to the reviewer and J. V. Lewis, 
are, as ores, not unusual in their 
genesis, being simply zinc-manganese 
ores in rocks which have undergone 
later regional metamorphism. Lind- 
gren describes all these ores as “de- 
posits due to igneous metamorphism, 
rather than contact-metamorphic de- 
posits.” It is now evident that they 
are neither the one nor the other: but 
fall in line quite readily with ore de- 
posits in general. 

If criticism is an essential part of 
every review, it should be confined in 
the present case to the author’s editing. 
In this respect the report is like the 
usual reports, past and present, of the 
U. S. Geological Survey. Too much 
space is allowed: the same idea and 
conclusions are repeatedly expressed in 
different parts of the paper; concise- 
ness and brevity are not sufficiently at- 
tained. These are minor observations 
on a very excellent and balanced paper. 

J. E. SPurRR. 


Brass—“The Brass Industry in the 
United States,” revised edition, has 
made its appearance. In its 174 pages 
is given a study of the origin and the 
development of the industry in the 
Naugatuck Valley and its subsequent 
extension over the nation. It is pub- 
lished by William G. Lathrop, Mount 
Carmel, Conn. 
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Economic Geology of Canada 


Geology and Economic Minerals of 
Canada. By G. A. Young. Depart- 
ment of Mines, Geological Survey, 
Ottawa, Canada. Economic Geology 
Series No. 1, 1926. 

Although parts of the provinces of 

Ontario and Quebec have been settled 

for several centuries, the mineral de- 

velopment of much of the Dominion of 

Canada has scarcely passed the pioneer 

stage. Nevertheless, at present min- 

ing is one of the leading industries, the 
deposits being extensive and of great 
diversity. The annual mineral produc- 
tion exceeds $200,000,000 in value. The 
purpose of the present report of 244 
pages is to bring together in one vol- 
ume the general geology of the Domin- 
ion, and a record of all the known oc- 
currences of economic minerals. For 
more detailed discussions of the various 

minerals the reader is referred to a 

bibliography given at the end of each 

chapter. 

Canada’s general geology is described 
briefly in the introductory chapter, and 
thereafter one chapter is devoted to the 
topography, geology, and mineral re- 
sources of each of the six great geologi- 
cal provinces. The Canadian Shield, a 
U-shaped area, east, west, and south of 
Hudson Bay, produced in 1923 about 
$44,000,000 worth of minerals, the chief 
of which were gold from Porcupine and 
Kirkland Lake, silver from Cobalt, and 
nickel and copper from the famous 
Sudbury district. The St. Lawrence 
region, including the territory of the 
lower Great Lakes, is not remarkably 
rich in minerals, the chief of which are 
salt, gypsum, petroleum, and natural 
gas. The Appalachian and Acadian 
regions, including southern Quebec and 
the Maritime provinces, provide chiefly 
coal, asbestos, gypsum, clay, stone, 
sand, and gravel. Mineral occurrences 
of the Arctic Archipelago and Hudson 
Bay lowlands are unimportant. The 
interior plain is largely agricultural, 
but provides extensive coal beds, with 
less important occurrences of gas, 
petroleum, gypsum, salt, and the sul- 
phates of magnesium and potassium. 
The Cordilleran region, comprising the 
mountainous country on the Pacific 
coast, is pre-eminently a mining coun- 
try, containing extensive deposits of 
coal, gold, copper, silver, lead, zinc, and 
non-metallies. 

An appendix to the volume contains 
an annotated list of economic mineral 
deposits. The minerals are arranged 
alphabetically, and their various loca- 
tion references have key numbers con- 
necting them with a mineral map in a 
back-cover pocket, which also contains 
a geological map of the Dominion. 
Structural materials receive a much 
briefer treatment than their importance 
would seem to justify. The value of 
the book would have been enhanced for 
reference purposes by the addition of 
an index. To compensate somewhat 
for this lack, the table of contents is 
arranged in a very unusual way, the 
mineral subjects in each chapter being 
arranged alphabetically, while in the 
text the minerals are discussed in a 
quite different order. Many illustra- 
tions are included, and the map show- 
ing mineral locations is of exceptional 
interest. OLIVER BOWLES. 
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Patents 


Mine Ventilation — No. 1,589,357. 
June 22, 1926. D. F. Brown, London, 
England, assignor to the Union Switch 
& Signal Co., Swissvale, Pa. A mine 
air-lock comprising two doors, a con- 
trol relay for each door, and accessory 
electrical equipment. 


Rock Drills 


No. 1,589,487. June 22, 1926. J. E. 
Shaw, Murphy, Calif. A water feed for 
rock drills. 

No. 1,589,596. June 22, 1926. Martin 
Hokanson, Duluth, Minn. Design for a 
drill head. 

No. 1,592,849. July 20, 1926. C. C. 
Hansen, Easton, Pa., assignor to Inger- 
soll-Rand Co., Jersey City, N. J. Design 
of a valve for a rock drill. 

No. 1,592,850. July 20, 1926. C. C. 
Hansen and assigned as above. A 
water tube for rock drills. 

No. 1,592,851, July 20, 1926. C. C. 
Hansen, assigned as above. A steel 
retainer for rock drills. 

No. 1,592,855. July 20, 1926, G. W. 
Hulshizer, Stewartsville, N. J., assigned 
to Ingersoll-Rand Co., Jersey City, N. J. 
A valve for rock drills. 

No. 1,593,472. July 20, 1926. Leo 
Revor, Lyon Mountain, N. Y. Design 
of a rock drill. 

No. 1,593,493. July 20, 1926. F. A. 
Hendrickson and Matt. Luoma, Great 
Falls, Mont. An exhaust attachment 
for a pneumatic drill, including a cas- 
ing and exhaust ports. 

No. 1,593,561. July 27, 1926. L. C. 
Bayles, Easton, Pa., assignor to Inger- 
soll-Rand Co., Jersey City, N. J. 
Design for a dustless rock drill. 

No. 1,593,606. July 27, 1926. F. M. 
Slater, Easton, Pa., assignor to Inger- 
soll-Rand Co., Jersey City, N. J. De- 
sign for a hammer drill. 

No. 1,593,629. July 27, 1926. C. C. 
Hansen, Easton, Pa., assignor to Inger- 
soll-Rand Co., Jersey City, N. J. An 
equalizer for rock drills. 

No. 1,594,426. Aug. 3, 1926. G. M. 
Nell, Denver, assignor to The Denver 
Rock Drill Mfg. Co. Method of rotating 
the steel in a rock drill. . 

No. 1,594,922. Aug. 3, 1926. L. C. 
Bayles and C. C. Hansen, Easton Pa., 
assignors to Ingersoll-Rand Co., Jersey 
pe N. J. Design for a dustless rock 

rill. 


+} Hydrometallurgy — No. 1,589,615. 
June 22, 1926. J. T. Terry Jr., San 
Francisco, assignor to Metals Recovery 
Co. A process of treating oxidized ores, 
which comprises dissolving certain 
metalliferous constituents with a suit- 
able solvent, precipitating the metals in 
elemental form back in the pulp, and 
removal after settling. 


Sizing Agitator—No. 1,589,680. June 
22, 1926. G. F. Burnham, Reno, Nev., 
assignor to Burnham Chemical Co., 
Reno, Nev. A process of separating 
solids of different specific gravity or 
size by agitation in a large shallow 
body of liquid. 

Dust Collector—No. 1,589,803. June 
22, 1926. Fritz Haring, Geisselroeh- 
litz, Bezirk Halle, Germany, assignor to 
Freyn Engineering Co., Chicago, Ill.’ A 
filtering medium, consisting of a matted 
body of steel threads, for extracting 
dust from hot furnace gases. 
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Grinding Mills 


No. 1,589,740. June 22, 1926. L. C. 
Bonnot, Louisville, and W. M. Barker, 
Canton, Ohio, assignors to The Bonnot 
Co., Canton, Ohio. A pulverizing mill 
with an exhaust fan communicating 
directly with the drum, and with means 
for positively preventing grinding balls 
from entering the fan. Patent No. 
1,589,741 covers a somewhat similar 
type of mill supported on rollers under 
the drum instead of at the trunnions. 

No. 1,594,990. Aug. 3, 1926. W. W. 
Barker, Canton, Ohio. Design of a 
balanced ball mill with an annular ball 
race chamber, inlet ports communicat- 
ing between the feed chamber and the 
ball race chamber, and outlet ports 
communicating with a discharge cham- 
ber. Pulp in the ball race chamber is 
ground by the balls rolling therein. The 
mill may be operated either wet or dry, 
and power is saved by approximately 
balancing the ball load by maintainng 
a nearly equal weight of balls on each 
side of the drum axis. 

No. 1,596,217. Aug. 17, 1926. E. B. 
Symons, Hollywood, Calif., assignor to 
Symons Bros. Co., Milwaukee, Wis. A 
disk crusher comprising a pair of op- 
posed disks and means for rotating 
them in unison. 


Volatilization—No. 1,593,022. July 20, 
1926. A. P. Knight, Glendale, Calif., 
assignor to Western Metallurgical Co., 
Humboldt, Ariz. Ore is subjected to 
heat in the presence of bodies of re- 
fractory material containing an agent 
that will form a volatile metal-bearing 
compound. The volatilized product is 
withdrawn, condensed, and collected. 


Ore Reduction 


No. 1,592,862. July 20, 1926. J. E. 
Leonarz, Tacubaya, Mexico. Heated 
ore is treated with reducing gas par- 
tially to reduce the ore, which is then 
mixed with carbon and introduced into 
a reaction chamber over a bath of the 
liquid metal recovered. The gas from 
the reaction chamber is passed through 
the molten metal and through highly 
heated coke, then through the initial 
reducing chamber, and a portion re- 
turned to the reaction chamber. Patent 
No. 1,592,863, issued to the same ap- 
plicant, is similar. 

No. 1,593,509. July 20, 1926. A. E. 
Smaill, Ottawa, Ont. Metallic sulphide 
ores are melted with an alkaline flux 
under non-oxidizing conditions, the slag 
removed, and the sulphur and metal 
content of the ore recovered in a self- 
disintegrating matte without substan- 
tial loss. 

No. 1,593,660. July 27, 1926. S. J. 
Lubowsky, Jersey City, N. J., assignor 
to Metal & Thermit Corporation, Car- 
teret, N. J. Metals are reduced from 
their compounds by a thermit reaction, 
the reagent consisting of a compound 
of the metal to be reduced, a reducing 
agent, and an oxidizing agent. 

No. 1,595,454. Aug. 10, 1926. D. M. 
Crist, San Francisco, assignor to Tri- 
umph Steel Co., Reno, Nev. Ore is re- 
duced by being passed through a zone 
heated to a dissociation temperature. 


Metallurgy — No. 1,591,048, July 6, 
1926. Benjamin J. Mullen, Columbiana, 
Ohio. Tapping machine for metallurgi- 
cal furnaces. 
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Flotation Reagents 


No. 1,593,232. July 20, 1926. F. T. 
Whitworth, Garfield, Utah. As a flota- 
tion modifying reagent, the reaction 
product of an organic compound to- 
gether with sulphur and phosphorus. 

No. 1,594,858. Aug. 3, 1926. J. L. 
Stevens, Hayden, Ariz. A _ flotation 
agent consisting of the reaction product 
of fusel oil, carbon bisulphide, and alkali. 

No. 1,595,795. Aug. 10, 1926. J. W. 
Littleford, Alameda, Calif., assignor to 
Minerals Separation North American 
Corporation, New York City. A non- 
acid mineral frothing agent consisting 
of mixed benzene-series hydrocarbons, 
and asphalt. Patent No. 1,595,796 to 
the same application and similarly as- 
signed, relates to the use of this re- 
agent in selectively floating a silver 
ore carrying a carbonate of a different 
metal, the carbonate being sulphidized 
and subsequently floated after removal 
of most of the silver. 


Pneumatic Separation 


No. 1,593,729. July 27, 1926. A. H. 
Stebbins, Los Angeles. A combination 
screen and classifier for treating dry 
material. 

Nos. 1,595,257-8-9. Aug. 10, 1926. 
A. H. Stebbins, Los Angeles. Designs 
for a cyclone classifier. 


Zine Furnace—No. 1,594,000. July 27, 
1926. F. G. Breyer, Palmerton, Pa., 
assignor to The New Jersey Zinc Co., 
New York City. A metallurgical furn- 
ace comprising a heating chamber, a 
conduit for conducting metallic vapor 
out of the furnace, and means for 
directing a blast of relatively cool gas 
against the metallic vapor. 


Refining Magnesium—No. 1,594,344. 
Aug. 3, 1926. H. E. Bakken, Niagara 
Falls, N. Y., assignor to American Mag- 
nesium Corporation, Niagara Falls, 
N. Y. Impure metallic magnesium is 
subjected to an absolute pressure less 
than the vapor pressure of the metal at 
its melting point, and is then heated to 
its sublimation point to cause the mag- 
nesium to vaporize rapidly. The me‘hod 
outlined in Patent No. 1,594,345, 
similarly assigned by H. E. Bakken and 
W. G. Harvey, is to subject the im- 
pure magnesium to an absolute pres- 
sure slightly in excess of the vapor 
pressure of magnesium at its melting 
point, boiling it, and condensing the 
sublimed metal. Patent No. 1,594,348, 
issued to H. E. Bakken, and assigned as 
above, covers the apparatus used. 


Lead Refining—No. 1,594,424. Aug. 
3, 1926. J. J. Mulligan, East Chicago, 
Ind., assignor to U. S. Smelting, Refin- 
ing & Mining Co., Denver, Colo. 
Molten metal is treated with a caustic 
alkali reagent to dross the impurities, 
and a material added to the floating 
dross to thicken the fluid caustic there- 
in before removal. 

Gold Concentration — No. 1,596,448. 
Aug. 17, 1926. J. E. Parker, Buffalo, 
N. Y. An apparatus for extracting 
gold and other metals from the flowing 
water of gold-bearing streams, by 
changing the velocity of the water and 
trapping the metallic particles. 

Mine Car—No. 1,593,091. July 20, 
1926, Vigilo Mattivi, Rapson, Colo. A 
mine car with a flat hopper bottom per- 
mitting discharge over its entire area. 
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New Machinery and Inventions 








vr 
In this speed reducer shafts 
are reversible 


The housing of this gear reduction is sym- 

metrical. As a result either the worm or 

gear shaft, or both may be turned end 

for end, giving the complete unit a wide 
range of application. 


High Efficiency Claimed for 
Speed Reducer 


Speed reducers of various kinds are 
finding an ever-widening field of appli- 
cation for driving various types of ma- 
chinery in and about the mines. One 
of the latest devices of this kind is 
shown in the accompanying illustration 
and is known as a “Worm Gear Power 
Transformer.” It is manufactured by 
the William Ganschow Co., Washing- 
ton Boulevard, Chicago. All moving 
parts of this speed reducer are com- 
pletely protected from damage by dirt, 
grit, or moisture, and operate in an oil 
bath, the base of the housing forming 
a reservoir for the lubricant. The hous- 
ings are symmetrical and either the 
worm or gear-shaft extensions may be 
reversed if desirable. 

Standard units are equipped with a 
special bronze gear, which is said to 
give a large load-carrying capacity. 
All the gear teeth are generated on a 
tangential-feed hobbing machine to a 
correct tooth form. The face width of 
the gear is so proportioned that the 
unit pressure imposed by the.load is 
far below the safe working stress of 
the metal. Smaller units have a solid 
bronze gear, but the larger ones are 
fitted with a rim that is shrunk and 
studded to place on a cast-iron center. 

The worm is said to give high effi- 
ciency because it is designed so that 
rolling contact has been increased to 
a maximum and sliding contact reduced 
to a minimum. Nickel steel (3% per 
cent) is employed for making the worm. 
This is carbonized, hardened, and 
ground, giving a hard exterior and a 
tough center of high tensile strength. 
Anti-friction thrust bearings of either 
the ball or roller type are applied 
throughout. These are amply strong 
for the loads imposed, and the manu- 
facturer declares that the device as a 
whole possesses unusual accuracy and 
durability. 


Life Line Transmits Voice and 
Buzzer Signals 


Use of breathing apparatus in case 
of mine disaster usually precludes com- 
munication of the rescue party with the 
surface by telephone, for the obvious 
reason that the oxygen helmet or the 
mouthpiece interferes with speaking 
into the instrument. Thus although a 
telephone instrument may be readily 
attached to the ear of some member 
of the rescue party and messages re- 
ceived, none may be returned. 

In order to overcome this difficulty 
Homer Blair, a miner in the employ of 
the Pacific Coast Coal Co., at Burnett, 
Wash., has invented and built a signal- 
ing life line. Both telephone and buz- 
zer wires are twisted into this rope. A 
telephone receiver is worn by the leader 
of a rescue party and a buzzer button 
carried in the hand, both of which are 
attached to suitable conductors within 
the life line which is dragged out from 
a reel as the party proceeds. On the 
surface or at the base of operations a 
telephone transmitter is set up with the 
necessary batteries and a buzzer. By 
this means communication can be main- 
tained between the man at the base and 
the rescue party, the telephone sufficing 
in one direction, and code signals 
through the buzzer serving in the other. 





Leader, operator and equipment 

The life line into which the necessary 
telephone and signal wires are twisted or 
woven pays out from a reel located at the 


base of operations. The leader of the res- 
cue crew wears a telephone receiver at his 
ear and carries a buzzer button in his hand. 
Communication is thus carried on by means 
of the telephone in one direction and the 
buzzer by code of signals in the other. 


Patent covering this device has been 
applied for. It was given a public 
demonstration at a recent first-aid meet 
at Burnett in the presence of mine offi- 
cials from both Washington and British 
Columbia as well as representatives of 
the U. S. Bureau of Mines. Upon this 
occasion the equipment worked per- 
fectly and those in the rescue party 
had no difficulty in keeping perfect com- 
munication with the man at the base 
of operations. It is claimed that this 
“signaling life line” overcomes all ob- 
jection to the use of electrical devices 
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within the mines after an explosion or 
during the course of a fire and that it 
will accordingly fill a long felt need in 
the mining industry. 





Turbine Designed for Different 
Operating Conditions 


A steam turbine which can be used 
with relatively low steam pressure and 
temperature in a present station, but 
which with slight changes can be used 
with steam of high pressure and tem- 
perature when the station is modern- 
ized, is being obtained by the Trinidad 
Electric Transmission, Railway & Gas 
Co., of Trinidad, Colo., which supplies 
power to many mines in the southern 
Colorado fields around Walsenburg and 
Trinidad. . 

In the Trinidad plant there is a 
5,000-kw. steam turbine generator set; 
the Walsenburg plant is at present of 
smaller capacity. The power demand 
made it necessary to add to the equip- 
ment of the Walsenburg station, which 
is an old plant with low steam pres- 
sure and superheat. The company is 
looking forward to the day when it will 
put in new boilers, raising the steam 
pressure and temperature to a point 
which will give the economy of a 
modern plant. Inquiry was therefore 
made for a machine which could be 
used at present on 165 lb. steam pres- 
sure and 100 deg. superheat, and which 
with minimum modification can at a 
later date be used on a pressure of 
350 lb. or more and a total steam tem- 
perature of 700 deg. F. 


A 6,000-kw. steam turbine meeting 
these specifications was designed by the 
engineers at the Lynn works of the 
General Electric Co., and is now being 
built there. The unit is laid out with 
all high-pressure parts suitable for the 
maximum steam temperature and pres- 
sure, and provision is made for 
eventually mounting fourteen wheels; 
but as first installed for the lower 
steam pressure it will have nine wheels, 
and the first-stage nozzle and buckets 
will be suitable for the lower pressure. 
The five wheels originally omitted, to- 
gether with high pressure nozzles, will 
be shipped along with the turbine. 

When the plant is rebuilt for 350-lb. 
steam pressure it will merely be neces- 
sary to place the extra five wheels “and 
high-pressure nozzles in the turbine. 
In this way the Trinidad company will 
secure the benefits of maximum eco- 
nomy of operation under both present 
and future steam conditions. In line 
with modern practice, the turbine will 
be arranged for steam extraction at two 
pressures for feed-water heating. 


oa 


Trade Catalogs 


Wire Rope—The American Cable Co., 
105 Hudson St., New York, has issued 
a general price list having special ref- 
erence to recent developments in wire- 
rope making. 

Welding—Catalog 172C of the Alex- 
ander Milburn Co., 1416 West Baltimore 
St., Baltimore, Md., covers Milburn 
welding and cutting apparatus. 

Transformers — Catalog GEA-424 
of the General Electric Co. covers 
distribution and small power trans- 
formers. It has 72 pages. 
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The Market Report 





Copper and Zine Easier; Lead 
Quiet But Firm 


New York, Aug. 25, 1926—The non- 
ferrous metal markets generally have 
weakened during the week ending today. 
London prices have receded except for 
tin and silver, and the same situation 
exists on this side if New York lead be 


excluded. Copper in fair tonnages has 
been sold today in Connecticut at 14.25c. 
delivered. In most quarters quietness 
is looked for until the end of the month, 
when more active buying for fourth- 
quarter requirements is anticipated. 








Daily Prices of Metals 

















- et Lead Zine 
| Electrolytic 99 Per Cent | Straits Per Cent c Straits N.Y. St. L. St. L. 
19 14.20 64.125 65.50 8.90 8.675 7.40@7.45 
20 14.175 63.875 65.25 | 8.90 8.675 7.45 
a5 14.175 63.875 65.125 | 8.90 8.675 7.45 
23 | 14.175 63.875 65.125 8.90 | 8.65 7.425 
24 14.075 63.50 65.125 8.90 8.65 | 7.40 
25 14.025 | 63.50 65.375 8.90 8.65 | 7.35 
Av. 14.138 | 63.792 » | 65.250 | 8.900 65.250 | 8.900 | 8.663 | 7.417 


The prices correspond to the following 
14.45c.; Aug. 20th, 21st and 28rd, 14.425c.; 


quotations for copper delivered: 


Aug. 19th, 
Aug. 24, 14.325c.; 25th, 14.275c. 


The above quotations are our appraisal of the average of the ‘major markets based 
generally on sales as made and reported by producers and agencies, and represent to 
the best of our judgment the prevailing values of the metals for deliveries constituting 
the major markets, reduced to the basis of New York cash, except where St. Louis 
is the normal basing point, or as otherwise noted. All prices are in cents per pound. 


Copper is gory | sold “delivered,” which 
the refinery to the buyer’s destination. 


means that the seller pays the freight from 


Quotations for copper are for ordinary forms of wire bars, ingot bars and cakes. 
For ingots an extra of 0.05c. per lb. is charged and there are other extras for other 


shapes. 


Cathodes are sold at a discount of 0.125c. per lb. 
Quotations for zinc are for ordinary Prime Western brands. 


Quotations for lead 


—_— — obtained for common lead, and do not include grades on which a premium 


ask 














London 
| 
aaa | Tin | Lead | Zine 

Aug. Standard | Electro- | 

Spot | 3m s|_~_silyttiec Pohegae | Spot | 3M | Spot | 3M 
19 59 593 | 67 «| aa | 289 | 3248 | 328 | 348 | 3433 
20 | 59 | 59: | 67 | 294 | 288% | 32% | 32% | 348 | 348 
23 583 | 598 | 662 | 294 | 288% | 32% 322 | 344 | 344 
24 582 | 593 | 663 291§ | 2863 | 32% | 32ee | 34 | 344 
25 58§ | 593 | 663 293 2884 324 | 3148 | 3348 | 34% 


The above table gives the —s wT on the London Metal Exchange. All 


prices in pounds sterling per ton of 2 








Silver, Gold, and Sterling Exchange 

















| Sterling. Silver | — | ‘ | Sterling, Silver | oa 
—- chest New York | London | a | ai “Cheeks” York | —— i] 

becca ioe pe ee ae, el cae | eg Sinan 
19 | 4.85 61} | 28% 84s 98d) 23 4.85% | 62) | 2848 | S4sl04d 
20 | 4:35 oly | 28% 84s 9d | 24! 4.85" | 62% | 29d, | S4sl04d 
21 | 4, Ss | 2h |. | 25| 4.85 | 628 | 28% | S4sliid 


New York quotations are as reported by Handy & Harman and are in cents per 


troy ounce of bar silver, 999 fine. 
¢ sterling silver, $25 fine. 


London silver quotations are in pence per troy ounce 
Sterling quotations represent the demand market in the 


renoon. Cables command one-half cent premium. 


Copper at 14,25c. Delivered 
Valley 


At least three of the large producers 
are virtually out of the copper market, 
their asking prices being materially 
above the figures at which business has 
been done during the week. The de- 
mand has been light, and those who 
desire to sell have found it necessary to 
cut prices to attract buyers. Last 
Thursday and Friday sales in Detroit 
were made at 14.55c. and 14.624c.. but 
very little of this business has been 
done since Monday. While the entire 
volume of buying was measureably less 
than that of a week ago, it has been 
ample to establish a market price each 
day. Buying for the fourth quarter 
should become active soon after the 
first of the month, and the important 
factors feel that consumers will have 
to meet their prices when that time 
comes. Most of the sales during the 
last week have been for September- 
October, with a little for November 
delivery. For prompt shipment export 
copper is available at 14.20c. and 14.25c. 
f.a.s. 


Lead Declines in St. Louis 


Further declines in the London 
market have made consumers of lead 
think that prices might decline on this 
side of the ocean also; as a result a 
smaller volume of orders has _ been 
placed in the week ending today than 
for some time. So far, however, no 
change has been made in the contract 
price of the American Smelting & Re- 
fining Co., which continues at 8.90c., 
New York, nor does there seem to be 
any reduction contemplated unless the 
London price falls to such an extent 
that foreign bullion lead can be im- 
ported at a profit. Producers are so 
bare of stocks that they are not worry- 
ing about a temporary let-up in de- 
mand; they expect buyers to enter the 
market again early next month, as it 
appears that a large amount of Sep- 
tember lead still remains to be pur- 
chased. Rumors have been current of 
a 100-ton parcel of lead that was look- 
ing for a buyer at concessions from the 
Smelting company’s price, but if any 
lead was sold at 8.85 or 8.80c. the 
amount was insignificant compared with 
that at the fixed price. In the Middle 
West, the leading producer has shaded 
his price to 8.65c., in sympathy with 
the decline abroad and to try to stimu- 
late more September business. Other 
producers and dealers are somewhat 
above that level. World production of 
lead was at a slightly lower rate in 
July than in June, being 4,011 tons per 
day, compared with 4,057 in June, for 
the principal reporting countries. 


Good Business in Zinc 


A moderate business has been done 
in zinc, with galvanizers the leading 
buyers. 


Prices have declined somewhat 
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during the week, metal at 7.35c. being 
obtainable today. However, ore prices 
in Joplin are reported firm at $50, and 
sellers are inclined to feel that a further 
recession in the price of the metal is 
unlikely. Producers of High Grade 
are quoting 9c. per lb. delivered New 
York, but sales are few, and the market 
is probably between 8.75c. and 9c. 


Prompt Tin Scarce 


In the last two or three days a mild 
demand for prompt deliveries of tin has 
been evident, which has prevented the 
price from declining, as supplies are 
very scarce. The 99 per cent grade has 
been relatively easier to obtain than 
Straits, so the differential between the 
two has increased to almost 2c. October 
and November tin has been from % to 
1¥c. less than prompt. 


Exchanges Quiet 


The foreign exchanges have been 
generally quiet. The slight sag in 
sterling is largely seasonal. Closing 
cable quotations on Tuesday, Aug. 24, 
were: francs, 2.83c.; lire, 3.2825c.; and 
marks, 23.825c. Canadian dollars, 7 
per cent premium. 


Silver Quiet and Weak 


The silver market continued quiet, 
with a small volume of business until 
the end of last week, when better rates 
from India and China improved the tone 
considerably. Buying from __ these 
sources advanced prices on the 23d and 
24th, the rise culminating on the latter 
date with quotations of 297d. in Lon- 
don and 62Zc. in New York. On sales 
by China the following day, the market 
again turned downward, and closes 
quiet with the tendency uncertain. 


Mexican Dollars (Old Mexican 
Pesos): Aug. 19th and 20th, 474c.; 21st, 
47ic.; 23d, 478c.; 24th, 48c.; 25th, 47%c. 


Other Metals 


Quotations cover large wholesale lots unless 
otherwise specified. London »rices are 
according to latest mail advices. 
Aluminum—99 per cent grade, 27@ 
28c. per lb.; 98@99 per cent, 27c. Lon- 
don, 98 per cent, £118 per long ton. 
Antimony—Per lb., duty paid, New 
York: Chinese brands, spot 164c.@ 
153c. September, 16c.@15ic. Dull week 
with nominal prices. Resale offerings 
keep prices below parity in Chinese 
market. Cookson’s “C” grade, spot, 
18@18ic. Needle and white oxide nom- 
inal; unchanged from issue of Aug. 7. 
Bismuth—Per lb., New York, in 
ton lots, $2.70@$2. 75. London, 10s. 
Cadmium—Per Ib., New York, 60c. 
London, 1s. 104d. for American metal; 
1s. 9d. for Australian metal. 


Iridium—Per 0z., $125@$135 for 98 
@99 per cent. London, £63@£65 in 
iridio-platinum. 

Nickel—Per lb., ingot, 35c.; shot, 
36c.; electrolytic, 39c. (99.75 per cent 
grade). London, £170@£175 per long 
ton according to quantity. 

Palladium—Per. oz., $68@$70. Pure 
metal as a constituent of crude plati- 
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num, $60@$65 per oz. 
£15, nominal. 


Platinum—Official price on refined 
metal continues at $116 per oz. Open 
market cash sales of large lots at $111 
@$112. Pure metal as a constituent 
of crude platinum, $108@$109. 

London, £234 per oz. for refined and 
£21@£22 for crude. 

Quicksilver—Per 75-lb. flask, $88.50 
@ $90. San Francisco wires $89.33; 
steady. London, £153. 

The prices of Cobalt, Germanium 
Oxide, Lithium, Magnesium, Molybde- 
num, Monel Metal, Osmium, Radium, 
Rhodium, Ruthenium, Selenium, Tanta- 
lum, Tellurium, Thallium, Tungsten, 
and Zirconium are unchanged from the 
issue of Aug. 7. 


Metallic Ores 


Manganese Ore—Per unit, c.i.f. tide 
water, 28¢c.@30c. Tendency is down- 
ward. 

Chrome, Iron, Molybdenum, Tan- 
talum, Tungsten, Uranium, and Vana- 
dium Ores are unchanged from quota- 
tions in the Aug. 7 issue. 


Zine Blende Advanced; Lead 
Ore Unchanged 
Joplin, Mo., Aug. 21, 1926 


London, £12@ 


Zinc Blende Per Ton 
BRUTE acd oo wieisrn ye pinta ei he ecds $53.95 
Premium blende, basis 60 per 
CRE Pe 5 cies nua epasep tae inte $51.00@52.00 
Prime Western, basis 60 per 
POMEGIOC. hasicisésewaaen es 50.00 
Fines and slimes, 60 per cent 
PORE) <2. wc chetiness a copeaieon eat ates 49.00@ = 00 
Average settling price, all zinc 8.48 
Galena 
BEOMEY iret we we laa ale ia a aie $114.75 
3Zasis 80 per cent lead....... 112.50 
Average settling price, all lead 111.91 


Shipments the week: Blende, 16,537; 
calamine, 171; lead, 2,496 tons. Value, 
all ores the week, $1,085,210. 

An effort to restrict production is 
reflected in the fact that a number of 
mills were operated only part time dur- 
ing the last week, though the total num- 
ber in operation was increased to 168, 
and a reduction of 360 tons in the out- 
put was effected. 

Buyers advanced zinc-blende prices, 
or rather replaced the price level cur- 
rent for several weeks previous to the 
cut last week, in the hopes of increas- 
ing the tonnage purchase this. week 
gaining 6,600 tons thereby. Only a 
small tonnage was procured after the 
price was lowered last week, and it 
appeared evident a less tonnage could 
be procured this week. Approximately 
28,000 tons-is in the bins, of which 
more than 20,000 tons is sold, leaving a 
very narrow margin for purchases. 

Buyers of lead are securing a light 
tonnage of reserve ore, and have re- 
duced the reserve tonnage to 11,200 
tons. 


Platteville, Wis., Aug. 21, 1926 





Zine Blende Per Ton 

Blende, basis 60 per cent zinc...... $51.75 
Lead Ore 

Lead, basis 80 per cent lead...... $112.50 


Shipments for the week: Blende, 
1,229 tons; lead, 80 tons. Shipments 
for the year: Blende, 34,895; lead, 926 
tons. Shipments for the week to 
separating plants, 2,830 tons blende. 





Vol. 122, No. 9 


Non-Metallic Minerals 


Magnesite—Imported ore, $40 per net 
ton, f.o.b. Eastern seaboard. 

Fluorspar—Imported spar, 85-5, fairly 
active at $16.50@$18, duty paid, tide- 


water. German spar commands higher 
figure. 

Amblygonite, Asbestos, Barytes, 
Bauxite, Borax, Celestite, Chalk, China 
Clay, Diatomite, Emery, Feldspar, 
Fuller’s Earth, Garnet, Gilsonite, 


Graphite, Greensand, Gypsum, Ilmenite, 
Iron Oxide, Lepidolite, Limestone, Mag- 
nesite, Mica, Monazite, Ocher, Phos- 
phate, Potash, Pumice, Pyrites, Quartz 
Rock Crystals, Silica, Spodumene, Sul- 
phur, Tale, Tripoli, and Zircon are 
unchanged from prices in the Aug. 7 
issue. 
Mineral Products 


Arsenious Oxide (White arsenic)— 
34c. per lb. London, £13 per long ton. 


Calcium Molybdate, Copper Sulphate, 
Sodium Nitrate, Sodium Sulphate (Salt 
Cake), and Zine Oxide are unchanged 
from prices in the Aug. 7 issue. 


Ferro-Alloys 


Ferromanganese—British sellers have 
reduced price to $100, but this is still 
nominal, as current prices are from $88 
@$90 per gross ton, furnace. 


Ferrotungsten—Per lb. contained W, 
f.o.b. works according to grade, $1@ 
$1.05. 

Ferrocerium, Ferrochrome, Ferro- 
managanese, Ferrophosphorus, Ferro- 
silicon, Ferrotitanium, Ferro-uranium 
Ferrovanadium, and Spiegeleisen are 
unchanged from prices in the Aug. 7 
issue. 

Metal Products 


Rolled Copper—Per lb., sheets, 23c.; 
wire, base price, 164c. 

Lead Sheets, Nickel Silver, Yellow 
Metal, and Zinc Sheets, are unchanged 
from the prices quoted in the Aug. 7 
issue. 

Refractories 


Chrome Brick, Firebrick, Magnesite 
Brick, Silica Brick, and Zirkite are un- 
changed from prices in the Aug. 7 
issue. 


Steel Firm and Steady—Pig Iron 
Quiet—Coke Stronger 


Pittsburgh, Aug. 24, 1926 


Current buying of steel represents, 
with the aid of the diminished backlogs 
remaining on mill books, an operation 
of nearly if not quite 80 per cent, which 
has been approximately the rate since 
June 1 to date. 

Pig Iron—The Valley market remains 
quiet, with production apparently ex- 
ceeding consumption. Prices generally 
are at $18.50@$19 for bessemer, $17.50 
for basic, and $17.50@$18 for foundry, 
Valley. 

Connellsville Coke—Sellers are much 
stronger in their price views, but it is 
doubtful whether there will be sufficient 
buying support. Spot furnace is up 
about 15c., at $3@$3.25, with spot 
foundry unchanged at $4@$4.50, but 
firmer. Two furnace coke contracts 
have been closed for three or four 
months at $3.25 or a trifle less, with 
$3.50 now asked. 
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Current Prices of Mining Supplies 


Rise and Fall of the Market 


RICE declines far outnumber the advances, comparing 

this month with last, in the materials listed. The most 
notable recessions occurred in blue and galvanized steel 
sheets, spikes, angle bars, c.i. pipe, hollow tile, lumber, lime, 
and manila rope. Most of the other materials used in mine 
construction show firmness. Steel quotations .iold; foreign 
makers, however, are cutting under to the extent of $2 to $5 
per ton, compared with domestic warehouse prices. 








SHEETS—Quotations are per 100 Ib. in various cities from warehouse also the 
base quotations from mill: 


Pittsburgh, San 
) Large St. Fran- New 
Blue Annealed Mill Lots Louis Chicago cisco York 
No. 10...........-+ $2.25@$2.30 $3.60 $3.50 $3.90 $3.89 
Black 
is Oc aisacks bens 3.10@ 3.15 4.60 4.10 4.90 4.50 
Galvanized 
We Bees sesedawnnes 4.20@ 4.30 5.70 5. 6.00 5.65 





STEEL RAILS—The following quotations are per ton f.o.b. Pittsburgh and 
Chicago for carload or larger lots: 


—Pittsburgh—— 
ne 
Current Year Ago Birmingham Chicago 
Standard bessemer rails. ............. $43.00 $43.00 $43.00 $43.00 
Standard openhearth rails............ 43.00 43.00 43.00 43.00 





TRACK SUPPLIES—The following prices are base per 100 Ib. f.o.b. Pittsburgh 
& for carload lots, together with the warehouse prices at the places named: 


——Pittsburgh———. San Bir- 
One Year St. Fran- ming- 
Current Ago Chicago Louis cisco § ham 


#-in. and larger $2.90 $2.80 $3.55 $3.65 $4.35 $2.90@3.00 
Track bolts....3.90@4.15 3.90@4.15 4.55 4.40 5.85 3.90@4.15 


Standard section 
angle bars..... 2.75 2.75 3.40 3.25@3.75 3.60 2.75 


STRUCTURAL MATERIAL—Following are base prices in carload lots, f.o.b. 
mill, Pittsburgh and Birmingham together with quotations per 100 Ib. in less 
than carload lots, from warehouses at places named: 


Bir- 
: Pitts- ming- San 
burgh, ham New t. Chi- Fran- 
Mill Mill York Dallas Louis cago cisco 


Beams, 3 to I5in... $1.90@2.10 $2.00 $3.34 $4.15 $3.25 $3.10 $3.30 
Channel, 3to 15in.. 1.90@2.10 2.00 3.34 4.15 3.25 3.10 3.30 
Angles, 3 to 6in., } 


a See 1.90@2.10 2.00 2.2% 4.15 3.25 3.16 3.3% 
Tees, 3in. and larger 1.90@ 2.10 2.00 298 GNF 3.93 3.18 3.30 
Plates i-inch thick.. 1.90@2.00 2.00 3.38 $215 3. 3.10 3.20 


WIRE ROPE—Discounts from list price, f.o.b. New York and east of Missouri 
River, on regular grades of bright and galvanized are as follows: 


Ce Un WINN AINE BON oc cc cadaeneiscccddaedeencsiccssunceea ee 20% 
Galvanized steel rigging and guy rope.............eceee cece ee eeeeees 731% 
Tee APRA TACHI OE CI in oo 6.65 ov. 0 6 cK weccwessaceeawesone A 
ye ee | EE rrr re errr rr re ee 35% 
Ses GAOT OUNEE UNTINDINI ooa cg a okie dnccwdcseevdveencacscbasear 0% 
Galvanized iron rigging and guy rope............0e- eee eee ececeee +123% 





New York Cleveland Chicago 
60@ 65% 55% 50% 


WROUGHT PIPE—The following discounts are to jobbers for carload lots at 
Pittsburgh mill: 


Boner WU CORCMNS DION 5in ds cs ceded ceceaenek 





Steel Iron 
Inches Black Galv. Inches’ Black Gatv. 
BUTT WELD—.......... 1 to 3 62 50} Ito I} 30 12 
LAP WELD—.......... 2} to 6 59 474 3to6 28 13 





STEEL PIPE—From warehouses at the places named the following discounts 
hold for steel pipe: 














Black 
New York Chicago St. Louis 
Be Crk GOING cosdic es ssa ssinaess 48% 51% 46% 
CAST-IRON PIPE—The following are prices per net ton for carload lots: 
——New York——. San 
One Birming- St. Fran- 
Current Year Ago ham Chicago Louis cisco 
6 in.and over $51.60@ $50.60@ $40.00 


$49.20@ $47.50 $50.00 
53.60 51.60 base 50.20 





NUTS—Semi-finished, i. 2e. each. Discount 70% for -in. and smaller; 
65% for -in. and larger. Case hardened, 6c. each, less 50%. 





a TILE—Price per block in carload lots to contractor for hollow build 
Ing tile. 


-——New York—— Perth 

Current One San Amboy 

on Year Chi- Phila- St. Fran- N.J., 

Trucks Ago cago delphia Louis cisco Factory 

4x12x12.... $0.1112 $0.1162 $0.075 $0. 105 $0.07 8 eee 
6x12x12.... eee) Bee OE okies .094 .156 $0.252* 
6x12x12.... .2084 .2179 135 . 205 .128 .244 3127 


© (0x12x12; + 12x12x12. 


MACHINE BOLTS—}x!}-in., per 100, $1.70.’ Discount at New York ware 
houses on all sizes up to 1x30-in., 40%. 





LUMBER—Prices of rough Douglas Fir No. 1 common, in carload lots to dealers 
at yardsin San Francisco. To contractors, $2 per M. ft. additional. 


6-8 and 10-16-18 and 22 and 


12 Ft. 20 Ft. 24 Ft. 25 to 32 Ft 
SEP ooo batcines cas qacsaxe $26.00 $27.00 $28.00 $31.00 
TUEINE Oy oas. Gon ccm dad Sana esues 26.00 27.00 28.00 31.00 
SEO GMD Oe cncendetsaciauceees, “aan 27.00 28.00 31.00 


Wholesale prices to dealers of long leaf yellow pine. To contractors in New York 
City, delivered from lighters or cars to job, $5 additional. 


—New York— ——Chicago— 


20 Ft. 22-24 Upto 20 Upto 32 
and Under Ft. Ft., Pine t., Fir 
EON 52/00 sdk ec dweusaaees $43. 00 $44.00 $41.50 $40.50 
PONG ENO 5d eakencaadncuas 50. 00 51.00 47.50 40.50 
POURS UERUE, .c. cekacd ccdudcnnt 57.00 58.00 57.50 40.50 
12 x 12-In. 
Other Cities —8 x8-In. x 20 Ft. and Under—— 20 Ft. and Under 
Pine Fir* Hemlock Spruce Pine  Fir*¥ 
Boston. Saaeuse anus daisies $50.00 $48.00¢ $50.00 $50.00 $60.00 $58.00t 
Cincinnati.............. 37.00 73.00 73.00 85.00 48.00 77.00 
PRION elicdcuctaaca dade 2Gcae “Sea | SAOED ac 2cns 34.75 
Minneapolis. ........... 40.08 36.23 SOD cicc. 43.00 38.50 
Kansas City, Mo....... GAcse SELES . welnans SE 59.50 45.75 
Philadelphia............ 54.00 36.00 38.00 45.00 65.00  36.0d 
*Douglas fir. + Prime. 
NAILS—The following quotations are per keg from warehouse: 
Pittsburgh, San St. Mon- 
Mill Chicago Francisco Dallas Louis treal 
WP cvaarcsncensas $2.65 $3.05 $3.75 $4.25 $2.93 $4.95 
Cs ks kccccaxacawrs 2.80 ead 5.00 5.00 3.15 5.00 


PORTLAND CEMENT—Prices to contractors per bbl. in carload lots wthout 
bags. Cash discount not deducted. 
Current One Month Ago One Year Ago 


NewYork, del. by truck....... $2.50@2.60 $2.50@2.60 $2.50@2.60 
2 ee 2.10 2.10 2.20 
Cy een 2 29 2.29 2.39 


LIME—Warehouse prices: 
Hydrated, per Ton Lump, per Barrel 280-Ib.net 


Finishing Common Finishing Common 
INOW NOOM sc ccdccvouaawe $18.20 $11.00 $3.50 $2.10@$3.00 
CHIN a as ic daieccans 20.00 18.00 ae? yw 


LINSEED OIL—These prices are per gallon: 
—New York—— ——Chicago— 
One One 
Currant YearAgo Current Year Ago 











Raw in barrel (5 bbl. lots).......... $0.95 $1.01 $0.92 $0.95@1.00 
WHITE AND RED LEAD—1In 100-Ib. kegs, base price in cents per pound: 
Dry——_—~ In Oil 
Current 1 Yr. Ago Current 1 Yr. Ago 
WN air oc seethoachead 15.25 15.75 16.75 17.25 


WE padicadesstnciedas 15.25 15.75 15.25 15.75 


HOSE—Quotations at New York warehouses: 


Fire Protection 50-Ft. Lengths 


Underwriters’ 2}-in. coupled, single jacket (net)................ 74c per ft. 
Air—Best Grade 
SAU i icadaccces nse 3 ply SO.F7R 4D. kc cccccsces $0. 46 
Steam—Discounts from List 
First grade...... 30-10% Second grade..... .40% Third grade... 40-10% 


RUBBER BELTING—List price s-in., 6 ply, $1.83 per lin.ft. for rubber trans- 
mission belting. 
pn Pe eer ree 50% Second grade.............. 50-10% 


LEATHER BELTING—List price, 24c. per lin.ft. per inch of width for single 
ply at New York warehouses: 


Grade Discount from list 
pL NET CT ET TOC ETR ERE LOTE CRC CECT ECC TO Tere 40-5% 
WOO icc o ins ks aes ccc ce dindencecsnasaweleuseadeesvaaa 30-10% 





For cut, best grade, 50%, 2nd grade, 60%. 
RAWHIDE LACING ; For laces in sides, best, 41c. per sq.ft.; 2nd, 37c. 
Semi-tanned: cut, 50%; sides, 4lc. per sq.ft. 


PACKING—Prices per pound: 





Rubber and duck for low-pressure steam, } in.........0.-.-ceeeeeeceeee $4.05 
SIMMER oo > cckcasncwennguccncteeaedtaceunucesadeanenusacenes - 60 
Bite GARE, WO TAINO, x go ddan a cdc nccacwaccurecssetucesaneua .85 





MANILA ROPE—Per lb., 3-in. and larger, 1,200-ft. coils. 





DE o cdadidanciuriniwese $0.27 New Orleans........ ieclancana ai $0. 234 
We EO nccdeiewandcnans a2 SOM cn cnacdaceen ceaaaed 24 
Ca cadchede eas cake aka .22} San Francisco...... aiuncumee . est 
EXPLOSIVES—Prices per pound of dynamite in small lots: 

“ee 
SIMMONS «6s caddaksdcdenducdanseddddsemecduaadeage $0. 265 $0. 2875 
WINS o-oo. cco ccdccdsddcdénnsscneeueédancdcacauas 1917 2123 
ET a sa ceanatcdaddanadacacecadcasaweuceneuers . 2025 2275 
Cees ooo Saeed dbckedeadadsndadankeewasacebeatts . 165 19 
CES. otc Kdalaecasxcdadasgacacadedeusacekaumeee «ae 245 
NINN ine kua dundee cd saw ania ealeaee paaeaa eae . 233 .26 
OE EO ie amare ae 1625 . 1922 


FLOTATION OIL— 





Pine tar, 50 gal. bbl., gross weight 500 Ib., f.o.b. New York, carload € 

SE ee ee err rere rer $0. 46 
CHEMICALS— 
Zine dust, 5501b. casks, f.o.b. works, perlb.........0.0+-seeeeeeees $0.09@.10 
Litharge, f.o.b. New York, kegs, per 100Ib..........-..5--sseeeee 15.25 
Sodium cyanide, 220 Ib. single case lots, f.o.b. works, perlb.......... 18@ .22 
Calcium carbide, in drums, f.o.b. works, per Ib........-...-+0-++- ,054@ .06 
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Comparative Statistical Data of 51 Mining Companies 


(Taken from a chart prepared by Ward, Gruver & Co., 20 Broad St., New York) 


Name of 
Company 
Anaconda Copper 
Mining Cot $ 
Kennecott Copper 


orp. 
Chite Copper Co. 
Utah Copper Co. 


Cerro de Pasco 
Copper Corp. 
Phelps Dodge Corp. 


Consol? 
opper Co. 
Calumet & Arizona 

Mining Co. 
New Cornelia 
Copper Co. 
Inspiration Consol. 
opper Co. 
Uni Verde 
Copper Co. 


United Verde 
Extension Min’g Co. 

Calumet & Hecla 
Consol. Cop’r Co. 

Nevada Consol. 
Copper Co.?7 

Howe Sound Co. 


Magma Copper Co. 


Mother Lode 
Coalition Mines Co. 
Granby Consol. 
Mining, Smelting 
& Power Co., Ltd. 
Miami Copper Co... 


Tennessee Copper & 
Chemieal Corp. 

Greene Cananea 
Copper Co. 

Copper Range Co. 


Old Dominion Co. 
Mohawk Mining Co. 


Hollinger Consol. 
Gold Mines, Ltd. 

Wright-Hargreaves 
Mines, Ltd. 

Lake Shore Mines, 
Ltd 


McIntyre Porcupine 
Mines, Ltd. 
Teck-Hughes 
Gold Mines, Ltd. 
Dome Mines, Ltd. 


Homestake Mining 


0. 
Premier Gold 
Mining Co., Ltd. 


Amer. Smelting. & 
Refining Co.-* 
Consol. Mining 
& Smelting Co. of 
Canada, Ltd. 
New Jersey Zinc Co. 


8t. Joseph Lead Co. 


International 
Nickel Co. 

U. 8. Smelting 
Refining & Mining 
Co.” 

American Metal 

‘o., Ltd. 


Noranda Mines, 
Ltd. 

Newmont Mining 
Corp. 

Bunker Hill & 
Sullivan 

Hecla Mining Co. 


Federal Mining & 
Smelting Co. 
Park Utah Consol. 


Mines Co. 
Ahumada Lead Co. 
Higisine Mining 

e., Ltd. 
Tonopah Mining 


Co. of Nevada 
ae Mining 
0 


American Zinc, 
Lead & Smelting 

Butte & Superior 
Mining Co, 

*Nil 


Present July 6 
Annual Present 
Dividend Market 
Securities Par per Price 
Outstanding! Value Share? ( 
3,000,000 Shares $50 $3.00 $47 
194,179,000 Bonds 
4,474,424 Shares No Par 4.00 55 
$2,000,000 Notes 
4,391,302 Shares 25 2.50 33 
$34,991,500 Bonds 
1,624,490 Shares 10 5.00 100 
1,122,842 Shares No Par 4.00 66 
and extras 
500,000 Shs. Com. 100 6.00 125 
$1,540,446 Pfd. stock 
A. C. Co. 
3,077,179 Shares 78 10 1.00 14 
642,757 Shares 10 4.00 66 
and extras 
1,800,000 Shares 5 1.60 21 
1,181,967 Shares 20 2.00 23 
$6,000,000 Notes 
300,000 Shares No Par 11.00—-1924 
6.00—1925 
1,050,000 Shares 0.50 3.00 28 
2,005,502 Shares 25 1.00 14 
1,999,457 Shares No Par 1.00 13 
as of June 15, 1926 (Newstock) 
496,038 Shares No Par 3.00 38 
408,155 Shares No Par 3.00 38 
2,500,000 Shares No Par 0.75 6 
344,803 Shares 100 None 21 
$3,853,400 Bonds 
747,114 Shares 5 1.00 13 
794,611 Shares No Par 1.00 12 
$449,000 Subsid. Notes 
500,000 Shares 100 None 16 
394,755 Shares ZS 1.00 15 
350,000 Shares 25 None 16 
115,000 Shares 25 4.00 33 
4,920,000 Shares 5 1.04 20 
2,750,000 Shares I 0.30 8 
2,000,000 Shares 1 0. 40 V1 
798,000 Shares 5 1.00 25 
4,747,144 Shares | 0.10 33 
953,334 Shares No Par 2.00 14 
251,160 Shares 100 7.00 53 
ine]. extras 
5,000,000 Shares 1 0.32 Zz 
609,980 Shs. Com. 100 7.00 134 
$50,000,000 Pfd. 7% C. 100 7.00 118 
$49,679,900 Bonds 
507,012 Shares 25 2.25-1924 212 
1.50-1925 
37_1926 
490,816 Shares 100 12.00 193 
$4,000,000 Bonds inc]. extras 
1,950,509 Shares 10 2.00 42 
and extras 
1,673,384 Shs. Com. 25 2.00 37 
$8,912,000 Pfd. 6% N.C. 100 6.00 104 
351,118 Shs. Com. 50 3.50 41 
486,355 Shs. Pfd.7% C. 50 3.50 50 
$8,121,400 Bonds 
593,505 Shs. Com. No Par 4.00 52 
$5,000,000 Pfd. 7%C. 100 7.00 119 
$320,000 Subs d, Bonds 
1,797,400 Shares® No Par None 15 
430,000 Shares 10 2.40 62 
327,000 Shs. Com. 10 6. 00-1924 65 
$447,200 Pfd. 100 9.00—-1925 
1,000,000 Shares 0.25 2.00 17 
50,400 Shs. Com. 100 7.00 70 
12,000,000 Pfd. 7% C. 100 74 
2,078,363 Shares 1 0.60 6 
1,192,018 Shares 1 1.00 8 
1,200,000 Shares 5 0.60 5 
1,000,000 Shares 1 0.15 6 
and extras 
528,200 Shares 5 1.00 8 
193,120 Shs. Com. 25 None 8 
80,329 Shs. Pid. $6C. 25 None $3 
290,198 Shares 10 2.00 10 


Present 

Market 
Price 

of Entire 


Approx.) Compan 


$340,000,000 
247,000,000 
182,000,000 
162,000,000 
74,000,000 
64,000,000 


43,000,000 
42,000,000 
38,000,000 
33,000,000 
ae 
market value 
29,500,000 
28,000,000 
26,000,000 
18,500,000 
15,500,000 
15,000,000 


11,000,000 


10,000,000 
9,900,000 
8,000,000 
5,900,000 
5,600,000 
3,800,000 

98,400,000 

* 22,000,000 

22,000,000 

20,000,000 

17,800,000 

13,300,000 

13,300,000 

10,000,000 


191,000,000 
107,500,000 


98,700,000 
82,000,000 
74,000,000 
47,000,000 


37,000,000 


27,000,000 
27,000,000 
22,000,000 
17,000,000 
12,500,000 
12,000,000 
9,500,000 
6,000,000 
6,000,000 
4,250,000 
4,180,000 
2,900,000 


Net 
Current ———————Net Income’s—————_—_—_— 
Assets After Interest and After Interest, Quotations 
as of Taxes, but Before Taxes, Depreciation of 
Dec. 31, Depr. and Depl. and Depletion Common Stock 
1925 Year Total Per Share Total ‘PerShare High Low 
$96,353,908 1924 $10,950,6379 $3.65 $6,719,215! $2.24 1925 $534 $354 
925 589, 7.53 17,540,532! 5.85 1926 51 4] 
41,294,2433 1924 10,877,963! 2.55 8,621,498 4 2.02 1925 591 4% 
1925 27,881,652 6.21 23,890,044 5.34 1926 58; 49 
20,672,705 1924 13,752,012 3.13 11,352,938! 2.59 1925 375 39 
1925 14,580,1269 3.32 11,939,151! 2.72 1926 363 39 
22,004,585 1924 9,360,969 5.76 8,185,319 5.04 1925 111 32 
1925 12,310,775 7.58 11,103,505% 6.84 1926 105 9% 
24,345,225 1924 8,048,542 7.17 3,224,327 2.92 1925 643 43 
1925 10,337,615 9.21 6,016,164 5.36 1926 694 57 
12,380,224 1924 4,426,929 8.64 3,937,997 * 1925 138} 114 
1925 7,525,052 14.83 ‘1,153,681 * 1926 135 120 
11,221,180 1924 1,918,612 0.62 974,1448 0.32 1925 17% 115 
1925 4,352,620 1.41 3,438,523 1.12 1926 144 10} 
5,019,030 1924 1,947,753 3.03 428,630 0.67 1925 61h 45 
1925 2,720,318 4.23 1,065,535 1.66 1926 69 554 
3,103205 1924 2,954,488 1.64 581,087 0.32 1925 25 18 
1925 3,712,056 2.07 1,126,154 0.63 1926 21% 184 
7,898,9507 1924 2,112,341 1.79 1,703,593'8 91.44 1925 3238 22 
1925 2,185,551 1.85 1,816,8014% 1.54 1926 26 204 
No financia! 1924 Total annual divi- 3,300,000 No quotations 
statements 1925 dendspaidareshown 1,800,000 available 
issued in next column. 
7,228,202 1924 2,858,894 2.92 147,489 * 1925 293 204 
1925 3,351,333 3.19 376,420 0.36 1926 33 27 
13,280,333 1924 2,058,752 1.03 1,634,440 * 1925 18% 12 
1925 4,016,844 2.01 436,676 * 1926 154 13 
10,868,687 1924 2,277,229 1.14 1,675,510 0.84 1926 14 4] 
1925 3,368,258 1.68 2,696,808 1.35 1926 14 q] 
2,041,585 1924 1,242,317 2.50 15,080 0.84 1925 314 15 
1925 2,168,256 4.37 947,306 1.91 1926 38) 27 
2,541,668 1924 871,772 3.56 544,299 2.22 1925 46 34 
1925 1,347,518 3.28 956,649 2.34 1926 443 34 
1,051,111 1924 2,200,603 0. 88 450,583 * 1925 9 6 
1925 2,104,394 0.84 213,815 * 1926 7h 58 
2,369,190 1924 832,392 2.41 772,373 * 1925 21% 13 
1925 1,107,235 3.21 503,748 * 1926 233 16} 
6,514,034 1924 1,538,409 2.06 977,602 * 1925 242 8 
1925 1,546,136 2.07. 1,121,5188 1.50 1926 133 11 
3,321,027. 1924 499,102 0. 63 113,350 0.14 1925 16 7 
1925 1,159,575 1.46 820,247! 1.03 1926 16 10 
3,108,088 1924 465,645 0.93 56,1228 0.11 1925 194 11 
1925 937,300 1.87 589,95218 1.17 1926 16f 93 
4,559,362°9 1924 264,792 0.67 476,101 * 1925 33 18 
1925 178,811 0.45 541,132 * 1926 204 133 
1,443,197 1924 213,946 0.61 307,855 * 1925 27 163 
1925 578,820 1.65 67,403 0.19 1926 19% 14 
1,637,977 1924 341,854 2.97 386,923 * 1925 41 254 
1925 804,646 7.00 136,416 1.19 1926 37 30 
5,245,887 1924 6,210,240 1.26 5,047,440!8 1.02 1925 17} 133 
1925 7,664,578 1.55 6,596,308 1.34 1926 19} 173 
956,734 1924 528,370 0.19 459,84998 0.17 1925 73 4} 
5, 1925 1,163,824 0.42 1,084,403 0.39 1926 94 73 
362,838! 1924 273,057 0.13 104,610 0.05 1925 10 4} 
1925 1,050,675 0.53 858,735. 0.43 1926 13 9 
2,000,162°! 1924 ‘1,391,568 1.75 .1,095,939!8 1.37 1925 223 16 
1925 1,349,943 1.69 31 984,82318 1.23 1926 30 223 
910,082°3 1924 594,692 0.13 576,253: 0.13 1925 2§ 14 
32 925 398,24153 0.09 33 355,08318 0.08 1926 33 23 
3,489,084 1924 2,117,156 2.22 1,686,121 1.77 1925 18) 123 
1925 2,012,033 2.11 = 1,572,429 1.65 1926 20 124 
3,174,380 1924 2,007,403 7.99 683,644 2.72 1925 50 43 
1925 1,894,185 7.54 563,952 2.25 1926 62 47} 
926,861 1924 2,525,308 0.51 1,088,175 0.22 1925 23 2 
1925 1,600,834 0.32 518,826 0.10 1926 22 2 
71,256,370 1924 17,212,875 22.48 11,186,991 12.60 1925 1444 903 
1925 21,491,697 29.50 15,190,760 19.17 1926 1443 109} 
7,868,086 1924 4,848,372 11.33 3,278,903 7.66 1925 1834 483 
1925 12,425,828 24.51 10,780,638 21.26 1926 248 173 
Not available 6,405,643 13.05 1925 2144 181 
6,888,318 14.03 1926 210 180 
11,183,968 1924  9,943,50999 6.42 7,559,345 4.88 1925 524 353 
1925 12,014,88699 6.16 9,426,373 4.83 1926 481 36} 
15,055,135 1925 4,124,500 2.14 2,924,058! 1.43 1925 48} 24 
1925 5,217,246 592.88 4,237,400 592.29 1926 46} 32 
10,709,418 1924 6,172,413 12.75 1,799,947 0.28 1925 51 30 
1925 7,188,612 18.47 2,902,947 3.42 1926 50 36 
19,352,788 1924 4,596,213 7.17 3,311,046 5.01 1925 57% 453 
1925 4,960,822 7.78 3,353,866 5.06 1926 573 47 
1,300,00046 1924 1925 154 9} 
1925 1926 18} 12 
999,576 1924 1925 474 43 
1925 2,141,344 4.98 2,141,344 4.98 1926 613 464 
4,363,180 1924 2,925,558 8.95 2,350,686 7.19 
1925 4,058,315 12.36 3,459,814 10.53 
1,270,692 1924 1,996,783 2.00 1,842,770 1.84 1925 18% 12} 
1925 2,724,427 2.72 2,494,680 2.49 1926 194 15} 
3,242,586 1924 2,006,670 19.46 903,676 1.06 1925 95} 15} 
1925 3,769,060, 58.14 2,730,249 37.52 1926 1113 41 
2,315,912 1924 769,55199 0.39 769,5518 0.39 1925 5h 53 
1925 1,912,274 0.92 1,912,2748 0.92 1926 8) 5} 
266,105 1924 794,512 0.67 703,794 0.59 1925 12% 7} 
1925 1,523,249 1.28 1,493,733!8 1.25 1926 9 7} 
4,220,647 1924 1,116,414 0.93 1,116,414 0.93 1925 63 44 
1925 658,384 0.55 658,384 0.55 1926 73 5} 
1,585,432 1924 331,816 0. 33 330,47718 0.33 1925 6) Ih 
1925 292,864 0.29 292,864 0.29 1926 7} 5 
1,422,2908 1924 68,992 0.13 30,862 * 1925 82 43 
1925 1,073,473 ~=— 2.03 33 1,043,160! 1.971926 113 63 
2,192,707 1924 359,938 1.61 65,152 * 1925 124 7 
1925 498,826 2.33 12,241 * 1926 12k 5% 
1,846,564 1924 389,372 1.35 209,372!8 0.72 1925 244 64 
1925 565,527 1.95 493,5278 1.70 1926 163 7% 


(Reference notes on bottom of next page) 
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August 28, 1926 


Company Reports 





Mount Morgan Plans Large-Scale Operations 


Reports covering the year ended May 31 show the follow- 
ing details regarding the operations of the Mount Morgan 
Gold Mining Co. in Queensland, Australia: 

“Financial revenue resultant on operations at the mine 
was £203,487 14s. 8d. Expenditure charged, including de- 
velopment and depreciation, £26,327, and fire damage, 
£29,576 5s. 1d., amounted to £276,325 0s. 11d., showing a loss 
on mining treatment and realization of £72,837 6s. 3d. 
Deducting interest on investments, less income tax, leaves 
£69,561, 1s. 7d., resulting in a net loss of £3,276 4s. 8d. 
Balance brought forward is £32,295 18s. 9d. It is regret- 
table that although operations were conducted for only 
a limited period during the year, there was a further heavy 
loss on mining, treatment, and realization. Consequent 
upon the closing down of the mine and works, steps were 
taken to clean up and realize on the ores, concentrates and 
flue dust, in process. This clean-up was completed towards 
the end of November. The average price realized for the 
relatively small tonnage of copper was £68 Os. 1d. compared 
with £68 13s. 8d. for the previous year. The continued 
heavy losses on mining treatment and realization were 
seriously accentuated by the imposition of a forty-four- 
hour week and an increase in the basic wage applying to 
Mount Morgan of 8s. per week. The Arbitration Court had 
fixed the wage applying to the district generally at £4, but 
at Mount Morgan, as it was an industry below the average 
prosperity, the rate was set at £3 17s. per week. By act of 
Parliament the finding of the Arbitration Court basic wage 
was overruled, and a rate of £4 5s. per week was pro- 
claimed, and this the company was compelled to pay. 

Operations underground ceased on Aug. 28 owing to the 
stoppage of coal supplies by a railway strike, and on Sept. 
12 a fire broke out in the main hauling shaft. Men who 
trespassed on the property and forcibly drew the boiler fires, 
leaving water tanks depleted, contributed to the extent of 
this disastrous fire. To extinguish this the mine had to be 
flooded, and more than 130,000,000 gal. of water were 
pumped into the mine. A start was made to unwater the 
mine on Nov. 7; 300,000 to 400,000 gal. of water per day was 
lifted and passed through precipitation vats to recover the 
copper in solution. The proposals put forward by the com- 
pany’s technical staff as possible for future operations at 
Mount Morgan are that provision be made for mining about 
800,000 tons of ore yearly by steam or electric shovels 
working at open-cut. Concentration of this ore followed 
by roasting concentrates, smelting calcines in reverberatory 
furnace, and blowing,matte to blister copper in new con- 
verter plant. The general manager reports that if the 
proposed extraction and treatment methods prove applicable 
and profitable, operations should increase the tonnage of 
the ore reserve from 2,700,000 tons to approximately 8,000,- 
000 tons. The average value of the ore, however, is low, 
and success depends upon the installation of expensive plant 
to handle ore in large quantities. It is estimated that the 
plant required will cost over £1,000,000, and before a scheme 
is placed before shareholders for raising further capital it 
is essential to check all details as far as possible by actual 
experience. Early in December last the general manager 
proposed that authority should be given for running a pilot 
of experimental plant at Mount Morgan, beginning mining 
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ore as soon as possible from open-cut, to pass such ore 
down to Linda level and by belt conveyor to main shaft, 
where it would be hoisted to ore bins and delivered to con- 
centrating mill, the concentrates to be calcined in the exist- 
ing Edwards roasting furnace, and arrangements made for 
the purchase of a reverberatory furnace, from Wallaroo & 
Moonta mines. Such a scheme would, at a minimum ex- 
pense, enable him to check the estimated costs of extrac- 
tion of ore, the proportion of overburden to ore, and to 
study closely whether the ore could be successfully treated 
by concentration plant. Much needed information regard- 
ing reverberatory smelting of concentrates and other metal- 
lurgical data would also be secured. The general manager’s 
proposals were adopted.” 





August Mining Dividends 
Practically Unchanged 


The following dividends were paid in August by mining 


and metallurgical companies operating in North and South 
America: 


Companies in the United States Situation Per Share Total 
American Smelting & Refining........ Various $1.75Q $1,067,465 
Anaconda Copper Mining............ Various 0.75Q 2,250,000 
Betty O’Neal Mines, s............... Nev. 0.15Q 66,139 
Chief Consolidated, l,s..............-. Utah 0.10Q 114,156 
Colorado Fuel & Iron pfd............ Various 2.00Q 40,000 
General Development................ Various 0.25Q 30,000 
Gladstone Mountain,1............... Wash. 0.05 M 6,609 
Homestake Mining, g................ 8S. D. 0.50 M 125,580 
International Nickel pfd., n,c......... Ont., W. Va. 1.50 133,689 
Tron Cap Copper, pid. ......2 0-200 Ariz. 0.15 2, 
RE Okc ak cacti deed aa ues Ariz. 0.25Q 186,778 
New Cornelia Copper..............-. Ariz. 0.40Q 720,000 
INOW DOUNOS BUG icicctvacccwedaas ... Various...... 2.00Q 981,6 
DEES SO” Sa eee Various 1.75 6,304,919 
United Verde Extension, c............ Ariz. 0.75 787,5 
Vanadium Corporation............... Colo., Peru 0.75Q 283,775 

Companies in other countries . 

AMmpate MIBINGL GE, O. <6 ccc ccscvesi Jalisco 0.02Q 40,000 
lw a? eee Peru 1.00 Q 1,122,842 
Hollinger Consolidated Gold.......... Ont. 0.10 4 wks. 492,000 
Lucky Tiger-Combination, g,s......... Sonora 0.07 M 50,074 
ROGRHEtugNes GONE... cece cccecccee Ont. 0.05SA 250,000 

OMe evcknd Seda dndks Mate ean eee aes Pasdhartin steer $15,055,853 


s, silver; 1, lead; g, gold; n, nickel; c, copper; Q, quartely; M, 
monthly; SA, semi-annually. 

No changes were made in the distributions of the regular 
dividend payers in August. The total paid was slightly less 
than that sent to shareholders in the preceding quarter, in 
May, but this was accounted for by annual, semi-annual, and 
irregular payments. 

Dividend Yields 


The dividend yields on the stocks of the above companies 
that are on a regular dividend basis, based on the August 
distributions except as noted, and on recent market prices, 
are as follows: 


Per Cent Per Cent 

Annual Annual 
Company Yield Company Yield 
Gladstone Mountain........ 20.0 Hollinger Gold. 2... 6. ccccecs 6.7 
Chief Consolidated......... 13.6 Anaconda Copper............ 6.1 
United Verde Extension..... 10.4 International N,. pfd......... 5.8 
Homestake Mining......... 10.3 SOs a5 a io coe ea Kees 5.8 
Lucky Tiger-Combination... « 9.1 Ce OW We a oo ono ace 5.6 
Colo. Fuel & I. pfd......... 7.4 psy yO | ee ee ree 5.4 
Vanadium Corporation...... 7.2 OMG ae dia'e 4 can eeniahe 4.8 
pa eer rer 6.8 ROGUES. hc cicnevccens aa 
Miami COppet. ccc ccicncvce 6.8 —— 
ye ee Me err rrr errr es rrr er Terr rere rer eee 7.9 


*Based on last twelve months’ payments. 


The average yield on the above stocks is somewhat less 
this month than in May owing to the appreciation in share 
values in the stock market. 





Notes: 1In this column are shown as accurately as Mining Co. debentures. 


9 Before depreciation and 1926, Ray Con. was sold to Nevada Con. * Net 


possible the securities issued and outstanding as ofthe obsolescence. After depreciation and obsolescence. excess of assets as shown in annual report. = As 
date of the Chart. ? The annual dividend per share 1! Kennecott owns Braden Copper Co. and over 95% of June 30, 1925; fiscal year ends June 30th. Does 


here shown is based upon the last dividend declar- of Utah Copper Co. 


Does not take into account not include proceeds from gale of 227,000 shares Oct. 
=. 3 The order in which the companies are shown funds required for retirement of $2,000,000 Notes 1925 at $1.65 per share. 


As of Aug. 3}, 1925; 


as been determined merely by the present market since Jan. 1, 1926. 14 Does not include Kennecott’s fiscal year ends Aug. 3lst. 35 $213,990.99 taxes 
price of the stocks and bonds of the entire company equity in undistributed earnings of controlled com- were paid during 1925 which were ogee to 


Where conpanies have preferred stocks the earnings 


panies. 15 Pounds eopper produced in 1923 and 1924 previous years. ** American Smelting & 


fining Co. 


per share are on the common stock after allowing for are for Braden and Alaskan mines and in 1925 for is essentially a custom smelting and also waeas 
dividends on the preferred. To present the Net Braden, Alaskan properties and Utah Copper; does company. 3? Company paid $0.75 regular and $5.0 
Income in a fair way ‘the figures are shown both not include Kennecott’s equity in production of extra Jan. 15, 1926; $0.75 and $3.00 extra payable 


before and after depreciation and depletion; however, Nevada Cons. and Mother Lod 


e. 18 No provision July 15, 1926. After depreciation. ‘? Years ended 


in some cases this_method of presenting the figures having been made for depletion. *! Ray Consoli- March 31. 43 $3,000,000 7% bonds authorized; not 
is not necessary, 7 Anaconda owns American Brass dated took over Chino Copper Co. in Jan. 1924; the yet issued but wil) be as funds are required; 30,000 


Co. and controls Chile Copper Co. and Andes Copper 
ining Co., the latter having ore reserves of 137,400,- 


figures shown for 1923 include those of Chino. shares to be issued with bonds not included in 
Includes full amount of shares for absorption of 1,797,400 shares. 48 As of June 15, 1926. * As of 


000 tons assaying 1.51% copper. 8 Includes $20,000,- Chino. 24 Owns 68%. of the capita! stock of New May I, 1926, accumulated dividends on the prefer- 
000 installment receipts outstanding for first and Cornelia Copper Co. 8 Includes proceeds from sale red stock amounted to $33a share. 5 Nine months. 
second instaJlments on $40,000,000 Andes Copper of $6,000,000 Notes in March, 1926. 27 In May, 
The information and statistics shown on this chart are not guaranteed but have been 
obtained from sources believed to be reliable 
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Mining Stocks—Week Ended August 21, 1926 













Stock Exch. High Low Last Last Div. 
COPPER 
Anaconda.......... New York aie cos SE SyAl, Aw23 O60. 75 
Arcadian Consol..... Boston 14 1 1 fe ere 
ATG. COOGEE 6 6:06 66 30ston 123 113 11% Jy. 16, Jy. 30 0.50 
Calaveras ~ sks Sa ek se 1h ot 
Calumet & Arizona.. New York 72% 70 70) = Jn. 4, Jn. 21 QU.50 
Calumet & Hecla.... Boston I8 17} 17§ Au.3!,Se.15 Q 0.50 
Cerro de Pasco...... New York 72} 69} 70 Jy. 15, Au.2,Q 1.00 
Chile Copper....... New York 344 333 33% Se.l, Se.27, Q 0.624 
Chino... . _@ «>» wew York eae oe 22 ~=Sept., 1920 0.373 
Con. Coppermines... N. Y. Curb 34 33 33 ecient Cen 
Copper Kange...... Boston 18 16 16% May, 1925 1.00 
Crustal Copper...... Boston Carb ©3909 935 S36). nwivesecace svass 
Icast Butte Boston 33 3§ 34 Dec., 1919 0.50 
lirst National Boston Curb *22 *20 *20 ~~ Feb., 1919 0.15 
Franklin. .... Boston %35 #35. $35 : ee Laas 
Granby Consol....... New York 25} 244 244 May, 1919 {25 
Greene-Cananea..... New York 21% 203 20 Nov., 1920 0.50 
PIRROUEE.. .oos0s00s Boston ci agent 1 hi eee 
Howe Sound.... New York 38 37% aa Ap 1, Ap.15 0.75 
Inspiration Consl.... New York 2st 244 24f Jn.7, Jy.6, Q 6.50 
Jron Cap. ......... Boston Curb 35 3h 34 Jn. 1,Jn.15 0.50 
Isle Royale. . ... Boston 134 123 12§ Jn. 1,Jn.15 0.50 
Jerome Verde Dev... N. Y. Curh *58 *58 *58 L ere 
Kennecott... ....... New York 57i 656 574 Sept. 3, Oct. 1Q 1.00 
Lake Copper........ Boston 1 I 1 June, 1925 0.50 
Magma Copper. .... New York _ 38§ 40 Jn.30,July.15,Q 0.75 
Mason Valley....... N. Y. Curb 2 2} 2} ge os We 
Mass Consolidated . Boston *50 *35 *50 Nov., 1917 1.00 
Miami Copper...... New York 15 144 15 Aug.2, Aug.16Q0.25 
Mohawk. . ....+. Boston *41 *40 «=6*40)—S ss Jy.31,Se.1 Q 1.00 
Mother T.ode Coa.... New York 64 6 64 Jn. 15, Jn. 30 0.37} 
Nevada Consol...... New York 143 134 13j Jn. 15, Jn. 30 QO. 25 
New Cornelia....... Boston 24 23% 3 Au.6, Au.23 Q 0.04 
North Butte........ Boston 3 2% 23 Oct., 1918 0.25 
Ohio Copper.. ...... N. Y. Curb *60 *55 *56 Se. 1,Se. 15 0.05 
Old Dominion....... Boston 18 18 18 Dee., 1918 1.00 
Phelps Dodge....... Open Mar. 7137, £134}. | Jun.22, July2 QI. 50 
IN oss cs ais oes Boston 23 22 22. = Mar., 192€ 1.v0 
Ray Consolidated... New York 14: 144 14% Ap.20, Ap.30 0.25 
Ray Hercules....... N. Y. Curb en ER crete ane peas 
St. Mary’s Min. Ld.. Boston *30 46=6*300=6*30)—S Ap.17, My.18 2.00 
Seneca Copper...... New York 53 5i Pe ase sos 
Shannon. . es soe SOOBOOR *55 *55 £55 # Nov., 1917 0.25 
Superior & Boston... Boston *55 *50 £55 ih eek ee ce 
Tenn. ©. & C....... New York 112 114 112 Au.31, Se.15.Q 0.25 
United Verde Ex.... N. Y. Curb 28% /284 283 Jy.17, Aug. 2, 0.75 
Utah Copper........ New York 104} “— 1044 Jn.15, Jn.31 Q 1.25 
Utah Metal & T.... Boston fii 1 li Dec., 1917 0.30 
Wictorin............ Boston ste ich) eee!” ahs eee aise? Lee ate 
Walker Mining...... Salt Lake? *82 *79 *79 igedbdats. oswre 
NICKEL-COPPER _ 
Internat. Nickel..... New York 383 36% 37 Je.17, Je.30, 0.50 
Internat. Nickel, pfd. New York etan Stace 104 Jy.12, Au.12, 1.50 
LEAD ae 
Gladstone M. M. Co. Spokane *31 30 *31 Jy. 10, Au.10 0.013 
National Lead...... New York 165 160 160 Jn. 11, Jn. 30 Q2.00 
National Lead pfd... New York 118} 117} 118) My.21, Je.15Q 1.75 
St. Joseph Lead..... New York 45} 44 44: Jn.10, Jn.21QX0.75 
ZING 
Am. Zt). @ 8......- New York 73 7 7 = May., 1920 1.003 
Am. Z. L. & S, pfd.. New York 332 «6314 = 31% = Nov., 1920 1.50 
atte. Z. 50s New York 5 5 54 De.10,De.24 0.50 
Butte & Superior.... New York 103 103 103 Jn.15, Jn.30 Q 0.50 
Callahan Zn-Ld..... New York 2 1? iz Dee., 1920 0.50 
Eagle Picher....... Cincinnati 32: 312 32 Au.14Se.1 Q 0.40 
Eagle Picher, pfd... Cineinnati a ae 110 Aug.20,Sept.15Q1.75 
New Jersey Zn...... N. Y. Curb 208 July20,Aug.10Q2.001 
United Zine....... N. Y. Curb On en er 
Yellow Pine........ Los Angeles *20 De.8,De.18 Q 0.04 
’ GOLD 
Alaska Juneau...... New York 13 1} SAS 53 senasweee eases 
rencaery oN es are Foronto *25 MOE PSE: Gvcwisawiewuewer) sumen 
Barry-Hollinger..... Toronto O55 “SSFE SOLE skies kan eslene 
Carson Hill. ....... Boston lel RN = Beene ean etc near eel 
Consol. W. Dome L. Toronto BOS CUSE FONE iekctccuns Ganar 
Cresson Consol. G... N. ¥. Curb 23 23 23%; Mh.31, Ap.10 0.10 
Crown Reserve...... Toronto *10 *10 *10 Jan., 1917 0.05 
Dome Mines.......- ee ‘ 1 4 + 1 4 Jn.30,July 20,Q 0.50 
Golden Center...... Mien 9ee 9 2. 5 ba eae 
Golden Cycle....... Colo. Springs .... .... 1.52 Nov.30,Dec.10Q0.03 
Hollinger Consol. ... Toronto 19.50 19.30 19.50 Au.24, Se.9 Q 0.10 
Homestake Mining.. New York 553 554 55% Au.20, Au.25M0.50 
Kirkland Lake...... Toronto 00. 1508 4200 | .5...: pe tee ae 
Lake Shore......... Toronto 15.25 13.40 14.15 Se.I,Se. 15 Q 0.10 
MelIntyre-Porcupine. New York 264 26 26 =Au.2,Se.1 Q 0.25 
OS Toronto Soe “WSe PSE. kksicse sc cuiws ts 
Noranda.. pa =F Y. Curb Pig A A eee wee eis 
i Haw en.... Toronto Be ono cea ata 
pati Poe toxes Colo. Springs ..... ..... *434 July6, July!5 0.02 
Rand Mines........ New York 364 36% 36% Au.23-30Am.Sh.1.52 
Teck-Hughes. . . Toronto 4.50 4.10 4.43 Jy. 15,Au.2 0.05 
Tom Reed..... .. Los Angeles *50 *50 *50 Ma.l0Ma.20 0.02 
Tough-Oakes....... Toronto CR OE Re os inno ae: booeats 
United Eastern...... N. Y.'Curb sass cece 890 Duly, 1926 0.05 
Vipond Cons........ Toronto Sey AO EBS ss since scot ieeeuie 
Wright-Harereaves.. Toronto 8.90 8.40 8.60 Jn.15, Jy.1QX 0.074 
Yukon-Alaska Trust N. Y. Curb ee Le .tecimesaees, Seeeee 
a GOLD AND SILVER 6 
Carnegie Metals.... Boston ~ 13. 13 i occas eT 
Con. Destes Peace N. Y. Curb Oe: Fy SNe.  ccsunsscaes siete 
Con. Virginia....... ag a oa *103 *84 oan Pe ae aha raneieNe 
Continental Mines... N. Y. Cur is) CR Shera tanned ine atl aemnaeta 
Dolores Esperanza... N. Y. Curb *39 *39° «= #3900 July, 1923 0.05 
Premier Gold....... N. Y. Curb 24 2s 2ds In.18, Jy.3 Q 0.08 
Tonopah Belmont... N. Y.Curb F 2% 22 23 Se.15, Oc.1 0.05 
Tonopah Extension.. N. Y. Curb *50 *50 *50 Apr. 1925 0.05 
onopah Mining.... N. Y. Curb 52 53 5§ Ap.7,Ap.21Q 0.07} 
Unity Gold......... N. Y. Curb WO S80 RI on caaocenss  iclewu 
‘eat End Consol.... N. Y. Curb *5 *5 *5  Mar., 1923 0.05 
**N. Y. Curb aw ..  €20 June, 1918 0.02 


Yukon Gold...... °° 


Stock Exch High Low Last Last Div, 
SILVER 
Alvarado... ......3.%+ N. Y. Curb Pa Tee ee 0.50 
Leaver Consol...... Toronto *80 *78 *78 May. 1920 0.03 
Castle-Trethewey.... Toronto DO Rea RS. Cc Sie es See eee 
COND 2c s 005 Toronto 4.50 4.10 4.50 May, 1924 0.124 
ERRMSG gid e-a\lorsyereie Toronto 1.76 1.68 1.69 Se.1,8e15 X 6.12 
Retr Weke.......<. <- N. Y. Curb 1 1 1 Ap.1, Ap.15 0.123 
OO Sr Toronto *10} 6 *7 = Apr., 1922 0.103 
Lorrain Trout Lake. Toronto We a S50 Sy. 2dy. 5 6:05 
McKinley-Dar.-Sav. Toronto *144 #134 4134 Oct., 1920 0.03 
Mining Corp. Can.. Toronto 3.99 3:90. 3:57 ‘dy.4,. d9:95 0.123 
NEE 55506 68a 3: N. Y. Curb 52 53 54 4n.30, Jy.20 0.15 
Temiskaming....... Toronto ree --- *50 Jan., 1920 0.40 
SILVER -LEAD 
Ahumads..........<. New York 8 72 72 Jn. 18,Jy.5, Q X9.25 
Alta Merger........ Salt Lake T*53 -T*2 = ey Teme aed 
Bingham Mines..... Boston 36 354 36s n.19,Jn.30 Q 1.00 
Cardiff M. & M..... Salt Lake ots ee *40 De.l6, No.18 0.10 
Chief Consol... . Salt Lake is ..- 3.00 Jy.10, Au 10Q 0.10 
Cleveland-Cliffs Iron Cleveland Se: 9a ohn eee uecamee ees 
—— Silver....... — — ‘ TT!) «=*50 5 lets a 
NNO 5, cc's ack 3oston Cur 1 1 % Jn.18, Jy.5,QX 0.1 
Federal M. & S. New York a... - eenagiee = 
federal M. & S., pfd. New York 77; 76 77 .. Au.25, Se.15 Q 1.75 
Hawthorne Mines... N. Y. Curb Wee TE recor ae ete 
Hecla Mining....... N. Y. Curb 18 173 173 Au.14,Se.15 Q 0.50 
Iron King Mining... Salt Lake ae. Soa Se ee om oe 
Keystone Mining.... Salt Lake 32 49 .... Au.12, Au.26 0.07) 
Luéky Jim.........5. Spokane EE ROE: SURE | se a Siemta dhe, Seated dairgs 
Lucky-Tiger Com... Kansas City 9.10 8.85 9.00 Au.10, Au.20 X 0.07! 
Mammoth Mining... Salt Lake 2.75 2.75 2.75 Mar.24,Apr. 1 0.10° 
Marsh Mines....... Spokane 3:29 2.50 3.22 8e.05, Oe.! 0.1> 
i he er New York esse scam CoD Ju.'5, 39.0 & 6.95 
Plutus Mining...... Sa't Lake case, esve See aay ts 0.10 
Prince Cons......... Salt Lake Sistah. cetecesd OR aurea cain saints 
Silver King Coal.... Salt Lake 8.50 8.50 8.50 Jn. 21, July!,Q0.25 
Silversmith ........ Spokane #49 *475 -*49)— Jn.30, Jy.10 Q 0.02 
Tamarack-Custer..... Spokane emo’ sege eae weet, (eae 0.25 
Tintic Standard..... Salt Lake 13.00 —_ 13.00 Jjn.16, Jn.26, 0 40 
Uteh-Aper......... Boston 8} 8 8 8=6Jy. 3, Jy.15Q 0.25 
Western Utah Copper N. Y. Curb es ME winateameees wee 
IRON 
Bethlehem Steel..... New York 493 46% 473 July, 1924 1.25 
Colorado Fuel & Iron New York 46i 424 43 May, 1921 0.75 
Gt. North’n Iron Ore New York 22 19 22 De. 4, De. 28, 0.75 
Inland Steel........ New York 43 42 42 Au.13,Se.1 Q 0.62% 
Mesabi Iron........ N. Y. Curb 13 3 Be cattehree irs 1 capeee 
Replogle Steel....... New York 10% 9} 10 pee wate < ebtees 
Republic I. & S..... New York 61; 58 583} Au.14, Se.1 1.00 
Republic I. & S. pfd. New York 983 98 98 Se.15,Oc.1 Q 1 75 
Sloss-Sheffield S. & I. New York 1412 130 «6131-0 Jn.10, Jn.21 Q3.50 
Sloss-Shef. S.&1. pfd. New York i so. (07% Jn.21, July.t. OU. 25 
U.S. Steel.......... New York 159§ 1483 151 Se.2,Se.29 Q 1.75 
U.S. Steel pfd...... New York 128% 128 128 =Au.3, Au.30,.Q 1 75 
Virginia 1. C. & C... New York eo deme 434 Jan., 1924 1.5u 
Virginia I.C.&C.pfd New York adhe as 70 =Jn.1, July 2, 2.50 
ALUMINUM 
Alum.Co.of Amer... N.Y.Curb Stay aust we. “acholeninam ears saat 
Alum. Co. of Amerpf. N.Y.Curb a ones 1014 June 15, July 1,Q1.50 
VANADIUM 
Vanadium Corp..... New York 43 40% 403; Au.2, Au.16,Q 0.75 
ASBESTOS 
Asbestos Corp., New Montreal 18 17% (7§ De.31, Ja.15Q 1.50 
Asbestos Corp., pfd.. Montreal 71 70 20s Jy. l, Jy.15, @ 1.95 
SULPHUR 
Freeport Texas...... New York 30 24} 273 Nov., 1919 1.00 
gi EC) | New York 1703 163 166 Jn.1,Jn. 15, Q 2.50 
DIAMONDS 
De Beers Consol.... New York oe Seis 354 Ju.16,Ju.17 1.70 
PLATINUM ° ' 
So. Am. Gold & P... N. Y. Curb 5 43 Ree ene eee ee 
MINING, SMELTING, REFINING AND CENERAL 
Amer. Metal........ New York 52% 514 52% Au.20, Se. 1, Q1.00 
Amer. Metal pfd.... New York sacs cease SOO Buber, Be tO 1: 
Amer. Sm. & Ref.... New York 152. 143% =145§ Jy.10, Au.2, Q 1.75 
Amer. Sm.&Ref.pfd.. New York 1203 1193 119% Au.7,Se.1. Q 3.75 
Consol. M. &S..... Note Salvi soot 20 8 On.30, Sy:5QX 3.75 
Federated Metals... N. Y. Curb... Se 13 aoe Sites te Patel 
Newmont Mining... N. Y. Curb 67} 655 652 Mar.31,Apr.15, 0.60 
Southwest Metals... N. Y. Curb Stoel, «Mea BY siete aa 
U.S. Sm. R. & M... New York 40i 38 38 = Jy. 7, Jy. 15,Q 0.874 
U.S. Sm. R.&M.pfd. New York 484 47} 47% Jy. 7, Jy. 15, Q 0.874 


* Cents per share. 
Monthly. K, Irregular. 


+ Bid or asked. 
I, Initial. 


X, 


, Quarterly. SA, Semi-annually. 
ncludes extra. 


The first date given is 


that of the closing of the books; the second that of the payment of the dividend. 

Boston quotations courtesy Boston Stock Exchange; Toronto quotations 
those of the Standard Stock Exchange of Toronto, by courtesy of Arthur E. 
Moysey & Co.; Spokane, Pohlman Investment Co.; Salt Lake, Stock and Min- 
jng Exchange; Henry Sachs, Colorado Springs, Colo. 


PRICE WEEK ENDED AUG. 17, 1926 


Last Divd. 

Name High Low Last Date Amoun 
Aramayo Mines (25 frs.)....... 81/3 80/— 81/3 May. 1926 5p.c.t 
British Platinum (£1).......... 5/— 47/6 3/— Feb. 1925 23 pe. 
Burma Corpn. (10 rupees)...... 17/13 45/103 36/4} Aug. 1926 7 annas* 
Bwana M’Kubwa (5s)......... 7/6 7/— 7/14 
og oe ) rr 4/— 3/3 4/— 
ONG CL aio. ececns x Scones: Siam Wye 8/6 Nov. 1924 2} p.c.® 
Posperatian ClO8) .6:«.6:5,<:0.0:0%00 aaie 1/— —/10} —/10} 
Frontino & Bolivia (£1)........ 17/7} 5/6 6/3 Suly 1926 2} pc. 
Mexican Corpn. (£1).......... 15/74 14/6 14/9 Dee. 1925 124 p.c.* 
Mexico Mines of El Oro (£1)... 26/3 24/— 26,3 June 1926 74} p.c.* 
Oroville Dredging (£1)........ +73 3/7} 3/9 Dec. 1923 33 pe. 
ea cg C3) ee 2/— 1/103 2/— May 1925 23 pec. 
Rhodesian Congo Border(£1).. 120/— 110,— 110/— 
St. John del Rey (£1).......... 8/103 8/6 8/9 June 1925 6} p.c. 
San Francisco Mines (10s)...... 3173 29/44 31/— June 1926 15 p.e. 
Santa Gertrudis (£1).......... 18/44 16/6 7/3 July 1926 5 p.e. 
Selukwe (2s. 6d.)......... tines, Te 12/3 12/9 April 1917 63 p.c. 
S. Amer. Copper (2s.).......... 4/44 4/— 4/3 Nov. 1917 75 p.c. 
‘Tanpangius C£4) ...02.0600008 44/6 40/— 42°6 Sept. 1925 5 p.e. 
EN TIO sc csncs ore dt wea, ei9'e 4/3 4/— t/— July 1926 10p.e. 


Union Miniere du Haut-Katanga 
Ee rore corre 


* Free of British income tax. 


+ Swiss frs. 


12.025 11.525 11.950 July 
t Belgian frs. 


. 


M, 


1926 175 fra.t 








one 





















